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CINCINNATI APPLICATIONS IN MODERN INDUSTRIAL PRODUCTION 


SRITISH TIMKEN LTD 
grind Tapered Rollers on 


GRINDING 
MACHINES 


A Battery of CINCINNATI No. 2 Centreless Grinders in one section of the British 
Timken works at Duston, Northamptonshire. Tapered rollers, hopper-fed, are 


ground with ultra precision, ready for assembly and the process is entirely auto- 


Write for catalogue 
G-574-E and for pub- 
lication “Principles of 
Centreless Grinding Machines. Centreless Grinding” 


matic. British Timken's production is, of course, on a vast scale, but relatively 


small quantities of components can also be ground economically on Cincinnati 


CINCINNATI MILLING MACHINES LTD., BIRMINGHAM, 24 
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Pressings play an important part 









in the manufacture of typewriters. 
Here is a line of H.M.E. Presses 
at work in the Leicester factory 


of The Imperial Typewriter Co. Ltd. 


| POWER 
| PRESSES py 


; Our Technical Representatives are always ready and willing 
to help and advise on the range of H.M.E. Open Front and 
/ Double Sided Power Presses from 3 to 300 tons capacity. 


HORDERN. MASON & EDWARDS LTD. 
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LET DUCKHAM S$ SOLVE 


YOUR CUTTING OIL PROBLEM 


To the achievement of the production engineers’ target of maximum production per machine 
hour Duckham’s can make valuable contributions. Selected from our range of cutting 


fluids are the following—they reflect all that is best in modern machine shop practice. 


DUCKHAM’S TRANSCUT 50 


A recently developed clear type soluble oil with considerable advantages to economical production. 
It has higher dilution strength than normal type soluble oils; it is completely stable; it provides 


maximum cooling effects; it brings under control that machine shop nightmare — rust. 


DUCKHAM’S X.D SULFCUT 


A. general purpose neat cutting oil, pale type, suitable for auto machining of mild steel up to 
50/60 tons tensile. 


DUCKHAM’S TRANSCUT 130 


A semi-cpaque type soluble cutting oil containing an extreme pressure additive to cope with the 


machining difficulties of tough aircraft steels and high nickel content alloys. 


The assistance of our technical staff is freely available to help with problems arising out of the use 


of cutting fluids, machine tool lubrication and allied matters. 


Our booklet entitled ‘Cutting Fluids and Machine 
Shop Lubricants’’ is available on request. Please 
write to 


Dept. CMI., ALEXANDER DUCKHAM & CO. LTD.. 
HAMMERSMITH, W.6. or ’phone FULham 3300. 





Duckham’s manufacture a complete range ot 
oils and greases for all purposes, including — 
Commercial Vehicle Oils — Compressor Oils 
—Diesel Engine Oils—Gear Oils—Refrigerator 
Oils — Steam Turbine Oils — Tractor Oils — 
Rust Preventives — Press Compounds — Wire 
Drawing Lubricants, etc. 








(A-S-C) ANTISEPTIC 
SKIN CLEANSER 


—a speedy, effective cleanser of greasy, 
grimy, pore-clogged hands. A-S-C is easy 
to use and leaves the skin thoroughly clean 
and the hands soft, smooth and germ-free 


NOL MOTOR OILS 


—premier grade engine and transmission 
oils pretties ns . me best ary 
Motor Oils are specifi ustin, . 
Jowett, Standard, M.G., Morris, Triumph, MOTOR OILS 
Riley, Rover and Wolseley cars. 








wy 


The Institution of Production Engineers Journal 


the cat’s 


, whiskers yo 


f 








A schoolboy’s superlative — how deliciously 


expressive. Nothing left to the imagination — 
the summing up of perfection to the last degree. 
Little wonder that ‘M. & C. Service’ is 


coupled with such a delightful phrase — need we say more? 
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With competition what it is, and the world-wide 
need for cheaper and greater production, what has been 
called the Machine Tool Age requires qualification. We 
now live in the “Special Purpose” Machine Tool Age. 


Wherever machined parts have to be produced in large 
numbers, knowledgeably planned special purpose machine 
tool installations inevitably mean more output at a lower 
production cost. That is a simple fact. Have you con- 
sidered it seriously enough? 


The idea that special purpose machine tools, 
because of the capital cost involved, are for 
only the very big producers is a fallacy. There 
are plenty of organisations that should, and 
could be using such plant right now. 


MSE deal almost exclusively with 
“specials” from _ single operation 
machines up to complete transfer lines 
including, where required, semi- or fully- 
automatic loading, unloading, sizing and 
inspection. And MSE make a speciality of 
supplying such plant built on the “unit-con- 
struction” principle from standardized 
units; this leads directly and automatically 
to lower cost and quicker deliveries. 





Special purpose machines to meet your 
own requirements may not cost so much as 
you think. Consult MSE whose experience and 
advice are freely at your disposal. 


MACHINE SHOP EQUIPMENT LIMITED 
Spenser Street, London, S.W.! Phone: ViCtoria 6086 
TECHNICAL REPRESENTATIVES THROUGHOUT THE COUNTRY 
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The Wild-Barfield “P.T.G.”* is 
acknowledged by experts to be the 
quickest and most metallurgically sound 
method of gas carburising. This 
technical superiority is now available 

in the Wild-Barfield Drip Feed System. 
The drip feed liquid “Carbodrip” 
(Trade Mark) is not only more 
economical in every way than other 
such liquids, but gives results comparable 
with “P.T.G.” under similar conditions. 
It is fed into standard equipment by a 
simple means and under precise control. 
Please send coupon for further details. 
*“P.T.G.” is the abbreviation by which 

the original Wild-Barfield Gas 


Carburising Process using Prepared 
Town’s Gas has become widely known. 


drip feed 
gas 





Advantages of WILD-BARFIELD 
Drip Feed Gas Carburising 


3 Capital cost is lower than town’s gas installations. 
bad A uniform high-quality case is obtained. 


bd Running costs lower and carburising faster than 


other drip feed systems. 
° Simple control and feed. 
® Positive indication of rate of flow. 


Negligible sooting. 


Send me literature on the Wild-Barfield Drip Feed 
Gas Carburising system. 


Arrange for your engineer to call, [~ 
NAME 


ADDRESS 
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we are licensed the British Standards Ingzitug 
the requirements 


which certifies that Zine Alloy Diecastingg 
of British Staal 


in addition to B.S.I. control of zinc alloy afeeastings produced by us—all 
our production in other metals is subjected to strict quality control by 
our own Metallurgical Laboratory 
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the high standards we have imposed 
cost you no more 


DYSON & CO., ENFIELD (1919), LTD. 


SOUTHBURY WORKS , PONDERS END MIDDLESEX 


TEL: HOWARD 1484 
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CARBIDE 
TOOL 

GRINDER, 

Type MO 15 


ROTARY HEAD CARBIDE TOOL 
GRINDER, TYPE MO 14 


Supplied with four grinding wheels 
(3) ona = oan mounted on rotary head, for rough- 


ing, sharpening, lapping and chip 
breaking in succession or for single 
operation of each wheel. Micro 
adjustment of tool holder, which 
accommodates all sizes and shapes 
























- a of tools up to 2%” sq. section. 
CUTTER GRINDER, UNIVERSAL TOOL AND CUTTER 
TYPE M6 AR GRINDER, Type M6 AR 


Equipped for external, internal and 
surface grinding. 4-speed grinding 


wheels. 
ROTARY HEAD CARBIDE 
TOOL GRINDER, CARBIDE TOOL GRINDER, 
Type MO 14 Type MO 13 


Fitted with two wheels, one for 


DELIVERY Sharpening and one for lapping. 


The various faces of the tool can 


FROM STOCK all be ground in succession without 


removing tool. 


CARBIDE TOOL GRINDER, 
T MO 15 
GROUP ages 
Se comeanits With only one operating post. 
Fitted with two diamond wheels, 


: one for sharpening, the other for 
SONS ANU COMPANY LIMITED 


lapping. Tools can be ground 
all faces without removing. 
SUNBEAM ROAD, LONDON, N.W.10 STANNINGLEY, Near LEEDS 
| Telephone: Elgar 7222/7 Telephone: Pudsey 224! 
And a Kingsbury (Nr. Tamwerth) - Manchester Glasgow - Morriston, Swansea - Newcastle - Sheffield . Southampton - Belfast - 
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- + roll, dislodge, clean, sort, shelve, clamp and 
feed parts. Hymatic Automation is thus invaluable in 
the automatic and selective transfer of parts from one pro- 
cess to the next, from conveyor to conveyor ; in unloading 
one machine and loading the next; or in quick clamping 
to hold parts during machining. All designs in Hymatic 
Automation are made for specific tasks, but are readily 
adaptable to others. 

Most of the designs are for Compressed Air working, 
because its cost is low. Air equipment is easy to maintain, 
quick and flexible in use, responds promptly to limit-switch 


control, and is reliable. Designs are simple and robust. 





aw 


Perhaps in your works there are jobs where it is possible for 
people to burn or cut themselves; strain or crush themselves; 
lose fingers or even a hand; or perhaps there are jobs for 
which you just cannot find people. If so, we have reason to 
think that you must be interested in Hymatic Automation, 
and we would like you to get in touch with us with a view 


to discussing your especial problem. 
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Hymatic Automation. 


THE HYMATIC ENGINEERING CO. LTD. DEPT. HA.84 + REDDITCH - WORCGS. 
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This is the Wickman “ Multimill” for milling cast iron. It is the 
popular cutter for producing an exceptionally good finish on the work- 


piece, with long life between regrinds. 


Solid Wimet blades are inserted in a tough forged steel body. Generous 
chip space is provided, and the blades are well supported. Reservicing is 
simplified by the absence of shank material. 


steels and aluminium alloys (inset). 


Available also for milling 
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Tungsten Carbide Tipped 


MILLING CUTTERS 


Backed by over 26 years carbide tooling “ know-how ” 





Here is an example of fine finish and long 
life with the Wickman ‘‘ Multimill.”’ 














These are other 
cutters in the range. 


TYPE “A ” 
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In the final operation on the joint face of 
motor car cylinder blocks, grinding has 
been superseded by milling. The 8” 
** Multimill ’’ runs at 550 ft./minute with 
a feed of 20”, removing a maximum of 
010”. The cutter is only changed for 
relapping after machining 1,000 blocks, 
when even the last component is 
machined with a_ perfectly gas-tight 
joint face. 















THIS 
CATALOGUE 
CAN HELP YOU 
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aang apuee Sak ter 
your copy now. 


HI-TEN 





For milling cast iron and 
non-ferrous metals. 
ideal for milling slender 
castings and 
components. 


WICKMAN of COVENTRY 


WICKMAN LIMITED, WIMET DIVISION, 
Telephone: Tite Hitt 66621 


COVENTRY, ENGLAND. 





For heavy metal removal 
on alloy steels of medium 


strengths. 


TORRINGTON AVENUE 


and high tensile 
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Education and Research for Production 


by H. W. WRIGHT-BAKER, D.Sc., M.I.Mech.E. 


Professor of Mechanical Engineering, College of Technology, Manchester. 


which may be attached to the words. When, between birth and death, does 

“education” stop? Where, between the design of space-ships and the disen- 
tangling of daily problems, does “research” lie, and what is meant by Production? 

If the latter implies “maintenance, line production and design in the field of 
standard practice’’, it would seem that “research” should be replaced by “‘develop- 
ment”, and that “education” might well stop at 21, and should include both a full 
measure of the study of accepted plans and procedures and an ability to note the 
trend of current changes and to take a proper part in evaluating, adopting and 
perhaps anticipating them. For this the Higher National Certificate holders, with 
long industrial training, or the Ordinary Degree men with less industrial experience 
but very substantially wider academic background, may suit admirably. Perhaps 
one might go so far as to associate the adjective ‘“Ordinary”’ with the man rather than 
with the Degree, but not as a term of disparagement. 

Geniuses, who are ‘“‘born and not made’’, present quite other problems in educa- 
tion, perhaps that of devising ways of permitting them to crash through the rules and 
regulations which help to guide the courses of lesser people, while maintaining some 
measure of academic propriety. No one would question the use of “research” in 
relation to such men, as it permeates the whole course of their thinking, and is basic 
to their work. This is obviously not the place to discuss the pseudo-genius. 


T= problem implied in this title will obviously vary as widely as the meanings 


Importance of the ‘Middlemen’ 


Between these two groups lies a third—the average or good ‘ Honours’ men, 
who form the backbone of all University schools and provide the bulk of their 
representatives in industry. 

It is not a matter for surprise that some of those in high places in academic 
spheres, who have been selected individually for their seats of learning on the grounds 
of their own peculiarities, should find group one uninteresting and the middlemen a 
little dull at times; or that those who have “‘come up the hard way” should be scared 
stiff by genius, which at least in the lower forms is often combined with a certain 
*“‘queerness”’, and look with uneasiness at any signs of infection among the middle 
grade. 

It is this centre group with which I am concerned. For genius the best we can 
do is to keep the way open for the passage of those who possess this virtue, and 
encourage those genuine cases in which it may still lie dormant or undeveloped. 
The Higher National Certificate men perform the tasks of today with the efficiency 
which brings us our bread and butter, our shelter and our side-shows. Some may 
go much further, and seeds of genius are sometimes found in them. But the motions 
which have so effectively operated the slides of our locomotives will not operate the 
slides of our precision profile miller, the hand-wheels of tomorrow will spin too fast 
for the hands which now operate them, machines are beginning to take their instruc- 
tions directly in their own language and not through the medium of an interpreter- 
operator. In these and many other fields the man who has received fair doses of only 
Strength of Materials, Theory of Machines and one other subject cannot lead, 
though he may still ‘operate and maintain’. We must sympathise with those who 
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see younger men outstripping them after a seemingly easier start, but it is inevitable, 
and they cannot have it both ways anyhow. It was more pique than wisdom which, 
a good many years ago, prompted a member of the good old school of “‘practical 
engineers’ to reproach my predecessor, Dempster Smith, for his quite unrealistically 
academic outlook, and then chastise him for advocating the use of a cutting tool 
which worked only twice as fast as anything known before, when what was wanted 
was one which worked ten times quicker. 

Let it be admitted also that in many ways our educational system has tended to 
swing too far towards an attempt to cultivate exceptional abilities—Higher National 
Certificates for those whom Nature intended to be craftsmen, and Degrees for those 
for whom less baffling courses could well have been adapted with profit. The list of 
failures on the ladder from S.1 to A.2 surely carries a glint of moonshine, but to fail 
to train a man to the proper limit of his abilities would be equally foolish. Industry 
requires young ergineers who have the ability to think and to assess, and who, after 
a relatively short fericd in industry itself, will be able to play a part in the making 
of wise decisions and in directing and controlling the complex units of men, machinery 
ard capital necessary for the achievement of favourable results. 

The training of these men allows no insertion of “easy options” in a standard 
course— the equivalent of the substitution of lectures on “Medical Quackery”’ for the 
more serious matters in the final years for the degree of M.B. There must be the full 
strength and solidity associated with normal practices relating to the training of 
mechanical engineers, and from which there can be no divorce, but there is both a 
need and a justification for bias when an adequately universal scheme is no longer 
even a dream. The course may be easier, perhaps, to the non-mathematical, but 
harder to those who expect all questions to give unique and precise answers in 
unlimited time, and who may lack the ability to work swiftly and logically through 
twenty seemingly conflicting arguments all tangled together, in order to select an 
answer which, though it is not unique, will yet result in the achievement of the desired 
goal within reasonable limits and have an evaluated superiority over the rest. 


Consideration of Age Groups 

No scheme of education can be planned without reference to the age-group 
involved. In the present case it is particularly important to study basic principles 
and the rules of thought while minds are receptive and elastic and before ideas of 
authoritarian discipline become distasteful. Only after that can one learn to steer 
safely an even slightly unconventional route through the hazards of pocket-book 
data, or tread wisely among the persuasions and politics of advertisement and the 
not altogether disinterested views of the writers of papers. Nor can the intricacies 
of personal relationships be passed on effectively to those who are still only beginning 
to lay the foundations of an understanding of their own personalities, though much 
useful help can be given them along unobtrusive parental lines—a time-consuming 
job for those who teach. Personal relationships are not mathematical integrations, 
and, though some of the elements were laid within us long before cradle-days, a real 
understanding is surely a post-graduate study for most folk, and only Dictators 
wielding the threat of death itself can say with certainty that two and two make four. 

The first two years of a Degree course cannot depart far from traditional lines. 
The basic principles and the well-tried tools of logical thought and expression must 
be understood, and there is little which can be left out of the normal syllabus— 
though there may be need for reconsideration. Mathematics should be studied both 
as a tool of great power, as a pointer to the fact that things which can be treated in 
the same way must have a unity in spite of the diversity of the phenomena with 
which they are commonly associated, and as a subject which if not mastered under 
tuition will hardly ever be mastered at all. 

Physics and Chemistry which explain the nature of the parts, and Mechanics 
which explains their relationship; a knowledge of metals and other materials, and of 
the forces which will break or distort them; the theories of machines and relative 
motions; the laws underlying the flow of the liquids and gases which play such a large 
part in the processes later to be harnessed in servo-mechanisms and even ventilating 
systems; the heat which we use so much less than we think and which will figure 
correspondingly heavily in the bills, and electricity without which many things would 
be impossible. On two counts only can much still be done—the reorientation of 
laboratory work towards the acquisition of precise facts rather than the more vague 
and often unconvincing illustration of “‘principles’’, and the deflection of the Drawing 
Office away from the production of drawings and towards the use of drawings as a 
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means of conveying precise thoughts in a logical manner, and in relation to problems 
which are not as simple as they sometimes seem. 

It is in the third year of the Honours course that a real change can be made to 
the traditional syllabus. Though the theories of Materials, Machines and Structures 
can follow a fairly normal course of development—provided always that the bias is 
in the direction required by Mechanical Engineers—Mathematics will lead to 
Statistics, Hydraulics will unite with Electronics in the common service of Servo- 
mechanisms—Heat will be considered for its direct use rather than after conversion 
into power—and an understanding of electrical measurement and control will take 
the place of further theoretical development. 

Engineering design will be directed towards the goal of production, with all that 
that entails; the basic problems of metal cutting and processing will precede the study 
of the machines on which they are used and concerning which the emphasis will be 
on principles rather than mere description. Precision measurement may have to be 
applied to the work-piece, and precision control to the tool, and the principles of 
standardisation can be directed to components, raw material and finished products, 
to the machines and the treatments employed. 

The background to plant layout, production control, etc., will take a small but 
compact place, factory law will be introduced, and consideration given to such sec- 
tions of Management Principles, Personnel Control, etc., as may be appropriate to 
the age-group. During much of this work the reins may well be slackened so that 
discussion—and sometimes keen argument—can take place concerning relative merits 
and rival theories, and over a pile of drawings labelled ‘“‘Rolls Royce” or “Production 
Unlimited”, of gas turbines, textile machinery or teaspoons. The student will 
prepare his own schemes and learn to defend them in discussion, in the end before 
an external examiner of recognised authority as a production engineer. 


The Place of Research 


But where does Research come in? ‘The answer is at the bottom of the pile. 
So much is out of date before the next textbook comes out, and the discrepancies 
between old theory and new practice can at times be so glaring that no teacher can 
continue to inspire unless he himself is pushing forward into the unknown. Nor can 
he do this for long alone. Research into production problems is no “one-man band,” 
and in a live department one specialist will seek the help of others in different lines 
—metallurgists, physicists, metrologists and many sorts of engineers will group 
together over details of specific problems as occasion may require. Let there be no 
mistake about it—industry will be there too, sometimes perhaps a little bewildered, 
but keen and helpful. In fact, without their interest there would be no drawings to 
discuss, no more material than will serve to stimulate cupidity, no tools or instruments 
which modern industry would tolerate, no battle of wits on territory which industry 
alone controls in the end. 

In his third year, then, the student will begin to feel his feet to be planted upon 
the field of his choice, and his previous studies will at last begin to appear as parts of a 
consistent whole. The otherwise “bald and unconvincing narrative” will acquire a 
real significance, and enthusiasm will warm as he sees the ideas for tomorrow growing 
in the laboratories in which he himself is working. 

If, as will sometimes be the case, he can stay on for a further year or more of 
“research”’, he will learn many new things—the systematic development of new 
ideas and their verification, the interlocking of the branches of knowledge, the inter- 
play and responsibilities of members of a team, and the presentation of conclusions 
to a competent and critical world. It should perhaps be stressed that there is a 
marked difference between “‘research”’ and “student projects’’—as different as is the 
“View Hallo” from a pot-shot at a sitting hare, which one has a shrewd suspicion has 
already been done to death and stuffed. 

There are naturally many fields of investigation in Production Engineering 
which by their nature are unsuitable for internal University “‘research”’; there are 
others in this and all branches of engineering in which the experiments, to be realistic, 
must spread into the shops and laboratories of industry, but this presents no difficulty 
when each side respects the other. It seems essential however, that the spirit of 
research and enquiry should penetrate deeply, that the problems should be pressing, 
and that those who are involved should be able to call in the help of others when 
specialised knowledge is required. Some of the Universities and Colleges with their 
well-established specialised schools are potentially able to provide the nuclei of teams 
which, in some areas at any rate, industry has shown not only willingness but 
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enthusiasm to join. Let those academic purists who would fear to lose their beloved 

and very proper—freedom were they to play with industry, contemplate the fact 
that the costly tools so essential to modern research can seldom be requisitioned on 
their departmental budgets. There is a most encouragingly true variant to the old 
gag: “Blessed is he who asketh nothing, for he will surely get it’’. 

Such terms will not tackle the day-old worries of industry, nor can they be 
expected to produce answers to complex questions at short notice, but they have in 
them the possibilities of tackling problems which lie outside the range of al! but the 
very largest industrial research laboratories or institutions. 


Value of Refresher Courses 


In the study of “‘live”’ problems information, ideas and perplexities will be drawn 
together from many sources, and very often these will lead to “‘refresher’’ courses 
planned to bring old hands up-to-date and show them how modern knowledge and 
practices are developing in their own fields. We have no “refresher” courses for 
craftsmen as Sweden has, but some regions have done excellent and greatly appreci- 
ated work at many levels up to that of Managing Director and Production Manager, 
and why not? It is oniy general education which stops at 21. Courses dealing with 
the more intricate branches of Management will only start at that age, and those 
dealing with such matters as time and motion study will be more soundly effective 
when both the processes and the people involved are better known. 

A well-founded and vigorous course will spread its influence in many directions. 
If Higher National Certificate courses in Production subjects are operated in the same 
laboratories and under the guidance of members of the team the fire will spread to 
them; syllabuses may be re-moulded and Post Higher National Certificate courses 
be devised to meet particular local or national needs. On the latter scale, short 
refresher courses dealing with specific sections of the work and offered to teachers of 
technical subjects can result in some astonishingly effective huddles of enthusiasts. 


Need for Additional Grants 


Where the scientific and technical ability, the appropriate equipment and the 
collaboration exist, there still remain two difficulties. There is a great shortage of 
grants to enable students who may have acquired a keen interest in production prob- 
lems to join a research team for a while. This is particularly to be regretted when 
it is remembered that such researches not only contribute to knowledge but also 
provide training in the orderly assessment and solution of complex problems and in 
systematic team-work, and contribute to the development of an attitude of mind 
which expects and anticipates technological changes and is prepared to contribute to 
their adoption. 

While many foreign students receive grants frou: their own Governments to 
enable them to obtain experience on these lines, it is a pity that our own men find 
serious financial and other difficulties in their way. 

Every research involves the construction of special instruments or the making 
of intricate adaptations, and a great deal of time can be saved if funds are available 
to enable a skilled instrument maker or technician to be employed on the preparations 
for a specific research for an appropriate time. Research students have much to 
learn concerning design and calibration, and some experience of instrument making 
may have its place, but far too much of their time is often wasted in the actual making 
of the bits and pieces—often so much that the job itself is finally left incomplete. 

In education, as in production engineering, there can be no single and perfect 
solution. There must be many other factors to consider and weigh in developing or 
modifying the ideas given above; perhaps they may be suitable for one area but not 
for another. They have the merit, however, of having developed slowly, many 
people and many experiments have contributed to them, and fruit has already been 
gathered. 
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the present time. 


T would seem logical to commence this Paper with 
L: brief description of the different types of jig 
 oring machine which are available to industry at 
the present time. 

This list of types of machine will include only those 
machines which have been specifically designed for 
use as precision boring machines. In other words, 
the descriptions will not be intended to cover vertical 
milling machines or horizontal milling machines 
which have simply been adapted for jig boring pur- 
poses by the application of some measuring system to 
the movable elements. 

It can be said that machines which have been 
designed as jig boring machines fall into three main 
groups :— 

1. the group of single-column machines with vertic- 
ally disposed boring spindles; 

2. the bridge-type machines with vertical spindles 
or a combination of vertical and horizontal spindles ; 

3. the single-column machine with horizontally dis- 
posed spindles only. 


The means of obtaining accurate displacement of 


the machine elements on jig boring equipment can be 
classified into the following clearly defined groups. 


First, a system of end measuring rods in conjunction 
with a micrometer and fiducial indicating device. In 
this general group can be considered those machines 
which utilise a nest of accurately lapped cylindrical 
rollers, with a micrometric device for sub-division and 
used with a fiducial indicating device. 

Another system in general use utilises precision 
micrometer lead screws equipped with a pitch error 
correcting device which enables a higher degree of 
accuracy to be obtained than would be the case if the 
lead screws were used simply as produced. In this 
group can be considered certain small economical 
machines which rely upon uncorrected lead screws. 

Extensively used is a measuring system which 
employs built-in high precision standard scales viewed 
through a high-power micrometer microscope, or pro- 


jection screens. 


Another system which uses a spiral line drawn 
around the surface of a long cylinder and viewed 
through a suitable microscope can be included in this 
group of optically set machines. 

There has also recently been developed a system 
which employs a standard composed of a notched bar 
of magnetic material, which has been magnetised in 
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Fig. 1. 


Prototype bridge type jig boring machine made 
in 1920. 


such a manner that its magnetic poles are spaced with 
considerable accuracy along its length. 


It is interesting to note that in every one of the 
above mentioned systems the micrometer screw is 
ultimately used to sub-divide the measuring units. 


It is probably true to say that every jig boring 
machine that has been produced to date takes one of 
the three forms already mentioned and utilises one or 
other of the measuring means just described. 

The time and space available for this Paper is quite 
inadequate to describe in any detail all of the available 
machines, even supposing the Author’s knowledge 
was sufficient to cope with this formidable task. 
Therefore it has been decided to concentrate on one 
type of machine so that a modicum of technical detail 
can be presented. 


History and Development 


There is little doubt that the type of jig boring 
machine which has the longest continuous history of 
development is that which emanated from Switzerland 
at the end of the First World War, and which takes a 
form somewhat geometrically similar to a_bridge- 
type planing machine. 

It is the history, development and manufacture of 
this particular type of jig boring machine that will be 
the subject of the rest of this Paper. 

During the closing years of the 1914-18 War, a 
small machine known as a “pointing machine” was 
in use in the watchmaking industry to mark out 
accurately in rectangular or polar co-ordinates the 
master jigs used to drill the top and bottom plates of 
watches. The machine utilised two micrometer 
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screws at right angles to each other and equipped 
with pitch correcting devices. These screws were used 
to position in rectangular co-ordinates a head cont- 
aining an automatic punching device over a small 
work-table. 

The capacity of these small bench machines was of 
the order of 3” x 4” or 4’ x5” and they were used 
only to centre-punch the work-piece. There was also 
a locating microscope which could be interchanged 
with the spotting tool for the examination or setting 
of the work-piece. The application of a small spindle 
driven by a flexible cable. to enable holes to be drilled 
after the centre punching operation and before the 
work-piece was removed, was the next quite natural 
development. 

This development was in fact to prove to be the 
birth of the first jig boring machine. Almost im- 
mediately the designers began to work on a machine 
of much greater capacity, which would have the 
ability to machine the types of jigs and fixtures made 
in a large number of tool-rooms. 

The prototype of a machine of a capacity of 24x 
18” was made and, in spite of its extremely element- 
ary construction compared with modern machines, 
it proved to be extremely fast in operation and able 
to produce work of an accuracy exceeding the very 
best work of the skilled toolmaker using buttons and 
slip gauges or other current methods. 

The first machine offered for sale was, in fact, an 
improved version of this prototype and was purchased 
by a prominent concern in this country in 1922. It 
is still in operation after all these years. 

In 1923 a larger machine of similar construction 
was made having a capacity of 32” x 24” and the 





Fig. 2. 32” x24” machine introduced about 1923. 
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machines were now equipped with two spindles 
mounted side by side and separated by an exact 
multiple of millimetres or inches, so that each spindle 
could be brought over any chosen position by the 
simple movement of the spindle carriage a round 
number of millimetres or inches. The purpose of the 
second spindle, which was arranged to have a much 
higher speed range than the main spindle, was to 
enable accurate centre drilling to be effected and to 
permit small diameter holes to be drilled and finished 
at economical speeds. 

A very large machine of 52” x 40" capacity was 
perfected in 1925 and for the next few years rapid 
developments took place in the rigidity of the design. 
Boring spindles became stronger, more spindle speeds 
and feeds were provided and certain of the larger 
machines were equipped with motorised rapid 
traverses to the elevation of the crossbeam, the spindle 
carriage and the machine work-table. 

For some time the users and designers of this type 


of equipment had realised that a machine with three 


co-ordinates would prove extremely valuable for large 
box jig work, where the facility to bore holes in all 
faces of box castings at one setting would not only 
establish great savings of time, but would also con- 
siderably improve the possible accuracy of the result. 
During 1933 a machine of this type was introduced, 
the main features being a capacity of 52” x 40” x 28"; 
and three spindles, namely, a main and high speed 
vertical spindle and a large horizontal spindle 
equipped with an outboard bearing which could be 
optically aligned with it, thus allowing the use of long 
boring bars traversing the entire width of the work- 
table. The machine weighed about eight tons, and 
some interesting and difficult problems of metrology 
and mechanics had to be solved during its construc- 
tion. 

Right up to this time, i.e. 1933, it should be remem- 
bered that the means of setting the work-table and 
spindle head carriages was by precision lead screws 
and micrometer drums and verniers, the lead screws 
being equipped with pitch correcting devices. The 
machines were therefore designed as precision boring 
machines only and were intended to be utilised with 
clamped table and spindle carriage during the actual 
drilling or boring operation. 


Milling on Screw Machines 

So many times had the users enquired about the 
possibility of milling on these screw machines, that 
for some years a great deal of research had been 
carried out concerning the possibility of producing a 
machine which would be equally useful for boring 
holes or milling surfaces or slots with a precision com- 
parable with the jig boring machine. The three main 
problems to be overcome were :— 


1. to divorce the measuring system entirely from 
the stresses set up by traversing the machine elements 
past a rotating milling cutter; 


2. to provide a spindle of suitable accuracy and 
rigidity which would be equally suitable to drill large 
diameter holes in hard material, to precision bore 
these holes in predetermined positions, to resist the 
entirely different forces set up when milling surfaces 





Fig. 3. Large jig boring machine 52” x 40” showing 
auxiliary high speed spindle. 


or sides of slots and, lastly, to accommodate precision 
measuring tools such as the centering dial indicator or 
locating microscope which was normally part of the 
accessory equipment of the jig boring machine; 

3. to furnish the machine with suitable milling feeds 
to enable continuous feeding of the work-piece past 
the cutting tool at suitable rates of speed. 

How these problems were solved will be described 
later in this Paper. 

However, from the historical point of view it may 
be of interest to know that after a most intensive effort 
a combined precision boring and milling machine was 
produced and shown at The International Machine 
Tool Exhibition at Olympia in London in 1934. The 
machine combined a high precision optical measuring 
system with a hydraulic traversing mechanism, and 
was the forerunner of the considerable range of 
optically set machines which is available at the 
present time. 

The introduction of this machine did not sound 
the death-knell of the screw machines, some sizes of 
which are still being made as they are convenient, 
precise and economical. 

The optical machine mentioned above was of such 
advanced design that it survived without major change 
for eighteen years and over 1,000 of them were 
manufactured. 

From 1934 up to the commencement of World 
War II developments were continuously taking place 
in technique, and the screw-operated machines were 
redesigned to provide greater capacity, higher spindle 
speeds and increased ease of operation. 

In 1939, after considerable experimental work, a 
prototype of a very large optical machine was con- 
structed and exhibited at The National Fair at 
Ziirich. Afterwards this machine was purchased by a 
prominent aircraft company in this country, where it 
worked all through the War years receiving, in fact, 
honourable scars from the efforts of Hitler’s Luftwaffe. 








There were certain revolutionary features on this 
machine, including a work-table traversing on a 
special anti-friction systein of precision rollers and a 
hydraulically assisted cross-beam elevating mechan- 
ism. During the War years, in spite of the many 
preoccupations occasioned, much experimental work 
was completed with the result that in 1947 a really 
large machine incorporating optical, hydraulic and 
electrical features of great ingenuity became available 
and, a few months later, an even heavier machine of 
the same type, but having three co-ordinates, was pro- 
duced. This machine, which is available at the 
present time, weighs over fourteen tons. 

The above mentioned machines are now being 
manufactured with their micrometer microscopes re- 
placed with a very effective projection system which 
shows the Standard Scale divisions, together with the 
setting graticule projected on translucent glass screens. 

The original optical machine, which had its first 
inception in 1934, was superseded in 1952 by a 
machine of somewhat greater capacity beneath its 
spindle, and with a great number of other improve- 
ments designed to increase the accuracy obtained and 
the speed and facility of operation. 


Precision Setting Guarantees 


It is interesting to review the guarantees of pre- 
cision of settings which the manufacturers found it 
possible to offer during the period which has just been 
covered, i.e. from 1922 to 1954. 

From 1922 up to 1934, this guarantee ranged from 
.0002” to .0004”" according to the capacity of the 
machine, the 24” x 18” machine being .0002", the 32” x 
18” being .0003” and the 52” x 40” machine being 
+0004 . 

In 1934, with the introduction of the optically set 
machine, it was found possible to reduce the error to 
.0002” on a machine of 37” x 28". 

When the large two and three co-ordinate machines 
were made in the years immediately following the end 
of the Second World War, those machines with a 
capacity of 57” x 40” were guaranteed to .oo02” and 
the latest optically set machine of 37” x 28” capacity is 
claimed to have a setting accuracy of .00015”. 

Certain much smaller machines which are not of 
the bridge-type construction can be guaranteed to 
2u or .00008", but they cannot be described in this 
Paper due to limitations of time and space. In any 
case, they are not of the bridge type construction. 

The foregoing brief history is intended to serve as 
a framework for the descriptions which follow con- 
cerning some of the main technical difficulties which 
had to be overcome at each stage of development. 

If we consider the period immediately following 
World War I and up to 1921, we find ourselves 
reviewing the period when the designers were trying 
to determine the best form to adopt for a two co- 
ordinate boring machine of considerable capacity 
(24” x 18") having up to that time only constructed 
the small bench-type locating machines, the design 
of which followed instrument practice rather than 
machine tool construction. 

There is no doubt that the conclusions reached 
after careful analysis of all the limiting factors, and 
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which resulted in the adoption of the bridge-type of 
machine, have stood up well to the test of time. 


Importance of Stability 


It may be of interest to record a few of the reasons 
for the decision to build the prototype in the form of 
a planing machine. The absolute necessity for 
extreme stability in order that any precision built 
into the machine by the makers would remain when 
the machine was transported to the users’ works, was 
recognised as a matter of first importance. It was 
consequently decreed that each machine would be 
supported on three points only, so that any change 
in the user’s foundation would not cause a deforma- 
tion of the machine. The position of these three 
points had to be chosen with strict regard to a proper 
sharing of the load and with particular reference to 
the maximum deflection of the unsupported sections 
of the main bed casting. 

A decision was made to provide complete support 
beneath each moving member of the machine, to 
obviate the inevitable sags that would occur due to 
any overhanging at extreme ends of travel. 

Experience had already indicated that the ultimate 
accuracy of a machine of the type envisaged would 
depend on two main factors, namely :— 


1. the precision of the two co-ordinate system 
whatever form it was to take, and 


2. the accuracy with which the boring spindle could 
be maintained in any set position over the work-piece, 
even after long periods of high speed running of the 
spindle. 

It was known that if the spindle were mounted at a 
considerable distance from its main supporting 
column, its position would vary by significant amounts, 
with quite small changes in temperature of the casting 
which connects the spindle quill to the main frame of 
the machine. Ambient temperature changes and the 
inevitable temperature rise which is occasioned 
frictionally after a period of high speed running of the 
spindle could, therefore, be expected seriously to 
mitigate against a constant spindle position in the 
case of a large single column machine with a “throat” 
division sufficient to accept a work-piece of, say, 
24" x 18". 


Effects of Temperature Change 


It is interesting to consider the behaviour of the 
bridge-type machine under conditions of small tem- 
perature change. The distance between the spindle 
axis of this type of machine and the line of the front 
supporting faces of the two columns is only a matter 
of some five inches, as compared with a minimum of 
18’—20" in the single column construction. This 
fact alone must reduce the spindle axis movement due 
to similar temperature changes to a quarter of that 
found on the single-column machine. Furthermore, 
any differential temperature between one side of a 
single-column machine and the other will cause 
relatively large sideways deformation, the amount 
increasing according to the height of the spindle head 
above the point where the column joins the main base 
of the machine. 





With the double-column construction the spindle 
head is always somewhere between the columns, each 
of which has approximately equal stiffness to lateral 
forces. The sideways movement of the spindle axis, 
therefore, is again lower by at least half when the 
bridge-type machine is subjected to the same relative 
differential temperature. A feature of the bridge- 
type machine is the manner in which the crossbeam 
is elevated by a pair of matched screws, so that the 
maximum amount of out-of-parallelism of the spindle 
carriage motion to the work-table surface can be kept 
to an absolute minimum. 

The distance between the two elevating screws is 
never less than five to six times the maximum depth 
to which the machine will bore and, consequently, 
even supposing an error of matching of pitch of these 
two precision screws of .0005", the effect on the 
verticality of the deepest hole would be less than 
.0001" in the full quill travel. 

There can be no doubt that the very greatest 
importance must be attached to the degree of straight- 
ness of the motion of the slides of a machine that is to 
produce accurate work at all heights, up to the maxi- 
mum that will be accepted beneath the spindle when 
the latter is in its highest position. A simple com- 
putation will show that if an angular tilt of 5 seconds 
of arc should take place when a work-piece of 24” 
height is traversed, the distance between holes bored 
in the top of the piece will be long or short by .oo06” 
according to the direction of tilt. 

When this factor is considered in relation to the 
two-column machine, it will be noted that due to the 
complete independence of one co-ordinate system 
from the other, any small residual tilt of one slide does 
not have an effect on the displacement accuracy of 
the other slide at right angles to it, as is unfortunately 
the case with superimposed slides. 

The adoption of the classic vee and flat ways to 
the main co-ordinate slide ways was another act of 
the pioneer designers which has ensured that, regard- 
less of wear, the slide can never rock and is always 
firmly located. 


Abbé’s Principle 

Perhaps the most important metrological con- 
sideration to which the designer for many reasons 
cannot adhere is that which is commonly known as 
Abbé’s principle. Dr. Abbé, the distinguished 
physicist, formulated a condition which would limit 
the ill effect on precision measurement, brought about 
by errors of straightness of the guide ways of a 
measuring machine. The condition of minimum 
error was, Dr. Abbé demonstrated, when the measur- 
ing system was in line with the work-piece being 
measured. 

Now, to adhere to this principle would result in a 
completely unpractical and ungainly machine, as the 
measuring elements would have to be in line with the 
work-piece, resulting in a machine of very great 
length and breadth. Furthermore, the measuring 
system would have to be capable of being elevated 
when machining tall work-pieces in order to maintain 
this desirable alignment. 

There are two factors present in the bridge-type of 
machine which together permit the departure from 





Fig. 4. Pitch correcting device of small jig boring 
machine of 18” x 12” capacity. 


Abbe’s principle to be made with the absolute mini- 
mum loss of precision, and these factors are:— 

1. the basic rigidity of the design, which permits 
the ways to be finished to an extremely high order of 
straightness and which can be tested with optical 
instruments ; 

2. the provision of pitch correcting devices to each 
co-ordinate lead screw, which enables the machine to 
be standardised at the working plane as a last 
operation. 

It is most important to understand that, in spite of 
the correcting device, the errors of straightness of the 
motion of the slides must still be left with a very few 
seconds of arc in the entire travel of the moving ele- 
ments of the machine. If not, the standardisation 
effected by the employment of the correcting devices 
will only apply to the plane at which the machine 
was calibrated. 

A high work-piece or a part which requires full 
extension of the spindle quill would result in errors of 
a magnitude right outside the guarantee mentioned 
earlier. 

Some passing reference should be made at this 
point to the pitch-correcting device which has been 
referred to so frequently in this Paper. 

In spite of the extremely precise and specially 
designed screw cutting appliances which had been 
developed to manufacture the lead screws of the jig 
boring machines, the overall accuracy was less than 
could be desired and a device was used which had the 
effect of applying rotation to the vernier to which the 
micrometer drum was set, in a direction and to an 
amount which would neutralise the pitch error at that 
position. ‘This rotation was obtained via a lever with 
one end in contact with a metal template which was, 
in fact, a magnified version of the pitch error graph. 

The manner in which the “calibration” and 
“‘standardisation”’ was carried out was as follows:— 

A Standard Scale of very high precision and with 
known errors was mounted on the work-table of the 
borer with its axis in line with the table motion to be 
calibrated. The micrometric divisions of the scale 
were viewed through a high power microscope 
equipped with a micrometer eyepiece. The micro- 
scope was capable of being set to the hundredth 
thousand part of an inch. The table was traversed 
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and set successively at certain prearranged intervals, 
for example 1 cm. or .5", according to which system 
of measuring units was in use, and the error from the 
true position was ascertained from the standard scale 


and microscope. With a knowledge of the ratio of 


the mechanical lever mechanism, it was a straight- 
forward matter to produce a chart indicating the 
shape of the correction template required to reduce 
these errors to zero, or rather to the smallest practic- 
able amount. 


Straightness of Table Guideways 


To revert to the question of the straightness of the 
table guideways, a somewhat special technique was 
developed to enable the straightness to be measured 
to very fine limits, utilising the autocollimator in con- 
junction with an optically worked mirror mounted on 
a special sliding carriage. It was possible, by this 
method, to provide guideways with a very small con- 
vexity to compensate for the inevitable small deflec- 
tion of the bed when the heavy work-table was 
traversed along it. 

Even the method of handscraping the guideway 
surfaces was found to have a considerable effect on 
the precision and speed with which settings could be 
made. ‘The difference in the force required to move 
the table from rest and that required to maintain 
its movement, had to be reduced to a minimum to 
prevent loss of positional accuracy due to torsion in 
the lead screw, with its subsequent possible relaxation 
which inevitably was accompanied by a movement 
from the desired setting. 

A form of handscraping was developed and per- 
fected in which the operator drew the scraper towards 


himself, producing extremely shallow depressions of 


a more suitable profile than that given by the more 
conventional push scraper. 

The combination of a special guideway handscrap- 
ing and measuring technique, together with the cor- 
recting device, ensures that residual errors of straight- 
ness of guideways and of pitch of lead screws are 
removed by making the displacement correct at the 
working plane of the machine. 

Furthermore, it is possible to recalibrate a machine 
of this type after a certain amount of wear has taken 
place, by a repetition of this process. 

It may be of interest to know that the corrected 
lead screw device was developed by M. Marc Thury, 
an eminent Swiss engineer, in about 1862, when he 
was building the first linear dividing machine for the 
production of high precision Standard Scales. 


Further Design Problems 


Another problem that the designers of the early jig 
boring machines had to overcome, was concerned 
with the production of a boring spindle which would 
rotate with great accuracy about the axis and be 
strong enough to utilise quite large drills for roughing 
out the holes in the work-piece prior to the finish 
boring operations. It was also found possible to 
finish size holes in certain materials simply by feeding 
through the previously drilled holes a special sizing 
end mill cutting only on the ends of its teeth. This 
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very speedy operation was found only to be possible 
if the tool-holding taper bore in the nose of the spindle 
rotated with about .00004" or Iu. 

The type of spindles used on the very early machines 
had an upper cylindrical journal and a lower taper 


journal with a conicality of approximately one in ten. 


The thrust was taken by specially selected ball thrust 
races, selected to have the absolute minimum of axial 
movement when rotated. A setting washer was 
interposed between the lower collar of the spindle and 
the thrust race, and its thickness was so adjusted that 
there was a predetermined oil film thickness between 
the lower taper journal of the spindle and the bearing 
in the quill. This oil film was usually about .o0012” 
in thickness and the arrangement resulted in a very 
satisfactory boring spindle. 

There was, however, a limit to the speed at which 
such a spindle could be rotated without warming up 
with the attendant difficulties; in the earlier machines 
the highest speed of this type of spindle was kept down 
to approximately 400 r.p.m. This speed, which was 
quite suitable for drilling and boring or end milling 
holes of 1” diameter and over, was too slow for centre 
drilling or the drilling and boring of small diameter 
holes. It was for this reason that the designers con- 
ceived the idea of mounting a secondary high speed 
spindle on the same carriage as the main spindle and 
at a round number of inches from it, so that either 
spindle could be brought to the desired position 
quickly and without calculation. This combination 
of small high speed spindle and main spindle persisted 
until the early 1930’s, when anti-friction bearings of 
sufficient precision were developed. 

The Author hopes that the foregoing somewhat 
brief descriptions of the main problems facing the 
pioneer designers, and the measures adopted to over- 
come them, will serve to show how a clear analytical 
approach to the problem resulted in a simple yet ele- 
gant solution. Judged by present-day standards, the 
machines they produced were elementary indeed, but 
never once did the designers have to back-track and 
depart from the basic shape they had adopted. 


Improving the Design 


So much for the reasons behind the use of the planer 
type of jig boring machine construction; and now to 
the improvements which took place year by year. 

The first devélopments, following the production 
of the early 24” x 18” models, were concerned with 
the production of larger machines and this involved 
the making of longer precision screw cutting machinery 
to finish the lead screws and elevating screws of these 
bigger models. It must not be thought, because a 
pitch correcting mechanism was employed on the jig 
boring machines, that the accuracy of the lead screws 
was of secondary importance. In fact, experience 
has shown that for a number of reasons the quality 
and accuracy of pitch of these lead screws is of the 
utmost consequence. Throughout the whole of the 
design and manufacture of precision machinery of 
this nature a number of main requirements must 
always be kept in mind, and some of the more 
important of these are as follows :— 
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1, the ability to repeat the positional settings with 
a precision of about one-fifth of the claimed accuracy 
of the machine; 

2. complete uniformity of and minimum friction 
between the sliding members at all positions, in order 
that no undue residual compressive or torsional strain 
remains in the lead screws after a setting has been 
completed ; 

3. high quality of surface finish on all sliding surfaces 
to ensure long life and to enable extremely thin oil 
films to be maintained; 

4. all moving mechanisms to be designed to run for 
long periods with the absolute minimum of tempera- 
ture rise; 

5. the metals used in the construction to be chosen 
with strict regard to their coefficient of linear expan- 
sion; 

6. stabilisation of all the main castings and important 
components. 

It will be observed that the first three factors men- 
tioned have a direct bearing when considering .the 
quality of the lead screws of the machine. Without 
close uniformity of pitch the long lead screw nut 
cannot make intimate contact with the flanks of the 
screw along its entire length. Also, unless the surface 
finish on the flank of the screw is of a high quality the 
rate of wear of the nut and screw will be rapid and the 
“feel” of the machine will be heavy. It is possible to 
reduce the bearing load between the machine and the 
screw to as little as one or two pounds per square inch 
when the pitch and finish of a good screw and nut is 
really excellent. 

The method employed to produce the lead screw 
of the jig boring machines has remained much the 
same for many years, although the machinery em- 
ployed has been constantly improved. The screws 
are made of a stable steel which has been heat treated 
to produce a tough uniform blank. This blank is 
then screw cut on a specially-made screw cutting 
lathe which is equipped with a pitch correcting device. 
The lead screw of this special lathe is mounted 
immediately below the lead screw being cut, so that 
any parallax errors due to out-of-straightness of the 
machine bed ways are at a minimum. ‘The screw 
is cut at low speeds and the depth of cut during the 
roughing out process is left low in order that no strain 
shall be left in the screw. 

An elaborate steady surrounds the screw at the 
cutting point and travels with the tool. The screw 
has to be straightened and the final finishing cuts are 
extremely light to reduce the torque to which the 
screw is subjected, as this would seriously affect the 
pitch. The screw cutting operation has to be carried 
out under strict temperature control. 

The finish and continuity of pitch is further im- 
proved by a mutual interaction with long adjustable 
nuts in a lapping operation. The length of accurate 
life of well-made screws, if kept clean and properly 


lubricated, is quite astonishing. Recalibration of 


table displacement of old machines has shown that 
after the equivalent of over fifteen years of normal 
wear the maximum error need not exceed 6 to 8 ten 
thousandths in a machine that was originally guaran- 
teed to .0003”, assuming reasonable care has been 
taken in maintaining a state of cleanliness. 





Fig. 5. Large three co-ordinate jig boring machine first 
built in 1933. 


The three co-ordinate machine was first produced 
as a three spindle machine in 1930 and a few of this 
model only were made. This machine had one 
vertical spindle and two horizontal spindle heads 
which could be raised up the columns by means of a 
micrometer lead screw. In order to keep the loading 
on this lead screw to a reasonable figure, the heads 
had to be partially counterpoised. The excess of 
spindle head weight over that of the counterweight 
was made equivalent to the normal load between nut 
and screw for the other elements of the machine. It 
will be realised that too little ioad between the nut 
and lead screw flanks would result in instability of 
settings. Too great a load would also result in poor 
settings as well as rapid wear. 


The Large Three Co-ordinate Machine 


It was in 1933 that the large three co-ordinate 
machine was produced and this machine, a con- 
siderable number of which were made, had a main 
and high speed vertical spindle mounted on its cross- 
beam spindle carriage and a horizontal spindle head 
with approximately twelve inches of quill travel 
mounted on a carriage on the right-hand column. 
The carriage could be moved up and down under 
control of a lead screw and micrometer drum equipped 
with a pitch correcting device. 


On the left-hand column was mounted another 
carriage which had a _ counter-bearing bracket 
mounted upon it. This carriage could be raised up 
the column face and could be aligned by means of an 
optical device with the previously positioned hori- 
zontal spindle. This enabled long boring bars to be 
utilised in a manner similar to that used on the con- 
ventional horizontal boring machine. 
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Fig. 6. Optical alignment device to align supporting 
bearing with horizontal spindle axis on three co-ordinate 
machine. 


The optical device was composed of an illuminated 
graticule housed in a tubular housing which could be 
mounted in the outboard bearing. The image of 
this graticule was viewed through an eyepiece, also 
co-axial with the outside diameter of this tubular 
housing, after the image had been reflected and 
focused by means of a lens system and reflecting 
mirror mounted in the taper bore of the horizontal 
boring spindle. 


It was possible in this manner quickly to effect a 
good alignment with much greater precision than 
can be achieved by other means. The system is still 
used on the large three co-ordinate machines which 
are being produced today. 


Concurrently with the development of the large 
three co-ordinate machine, considerable thought was 
being exercised to overcome the difficulties encoun- 
tered in making a combined boring and milling 
machine of high precision. As already touched upon, 
one of the main difficulties lay in the divorcing of the 
measuring system from the table and spindle head 
feeding mechanisms. The idea was finally adopted 
of utilising much the same means as had been used in 
the final calibration of the screw type of machine, 
i.e. the line standard scale and micrometer micro- 
scope. 


The adoption of this scheme brought a number of 
major advantages among which were the following: 


1. the standard scale and micrometer microscope 
which had hitherto been the means of finally inspect- 
ing and standardising the screw type of machine, and 
which was of a higher order of accuracy than these 
machines, was now to be the built-in measuring system 
of these new machines; 


2. the standard scale provided a permanent un- 
wearing standard of measurement when used in con- 
junction with the heavy duty optical system provided ; 


3. the scale, which is of small mass and composed of 
a material which has the same coefficient of linear 
expansion as the cast irons and steels utilised in the 
construction of the rest of the machine, was so built 
into the machine that it was not subject to rapid 
changes of temperature. 
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This stability was achieved as a result of surround- 
ing the scale by heavy masses of material and is a very 
very considerable factor when considering the overall 
accuracy of the machine. 

4. The measuring system was completely insulated 
from any stress even during heavy milling operations. 

In conjunction with the optical measuring means 
the designers decided to provide an infinitely variable 
traversing mechanism to the main table of the 
machine, thus providing suitable milling feeds as well 
as a fast traverse for rapid movement from one 
setting to another. This was achieved by means of 
a well-designed hydraulic system which had some 
ingenious features. The ram of the hydraulic 
cylinder had a short length of lead screw cut in it at 
its outer end and the nut on this lead screw was carried 
in bearings mounted in the front end cover of the 
table. 

The front end of the cylinder also carried a unit 
composed of a special split bushing surrounding the 
ram and which could be closed down to lock the ram 
in any position when hydraulic pressure was admitted 
to this unit. A flexible leather sleeve round the split 
bushing closed it when oil pressure was admitted 
between this sleeve and the outer casting. The pres- 
sure was admitted to this locking unit when the lever 
operating the table hydraulic traverse was in its 
neutral position. 

A suitably placed fine feed handwheel enabled the 
table to be moved relative to the locked hydraulic 
ram by rotating the nut on the fixed lead screw when 
making settings. When the setting had been achieved 
the operation of the table clamping device auto- 
matically cut the hydraulic pressure from the locking 
unit, with the result that any further rotation of the 
table setting handwheel did not result in a movement 
of the table. This constituted a very useful safeguard 
against the possibility of spoilt work due to someone 
inadvertently moving the handwheel after a setting 
had been made. 

The hydraulic tank and pump unit was housed well 
away from the measuring system and the tank and 
piping were adequately insulated, so that the small 
rise in temperature associated with all hydraulic sys- 
tems would have no effect on the precision of the 
measuring system. 

The spindle carriage of this machine was traversed 
by a lead screw and milling feeds were provided by 
means of a small built-in electric motor. 


Anti-friction Bearings 


For the first time, anti-friction bearings of sufficient 
accuracy had been specially developed for this 
machine. Such was the precision of these bearings 
that it was possible to guarantee that the concen- 
tricity of the spindle nose taper would run true within 
Iu or .00004” with interchangeable sets of bearings. 

As a matter of interest, although considerable 
assistance was given by a famous ball and roller 
bearing manufacturer in the making of the first sets 
of bearings, ultimately they declined to continue to 
make them on account of the very great difficulty of 
manufacture. The makers of the jig boring machine 
therefore developed a special department for the 





manufacture of these bearings, the quality of which 
has increased year by year as experience has been 
gained and special grinding equipment developed to 
finish the track surfaces and taper roller diameters. 

Machinery has been developed that enables the 
track surfaces internally and externally to be ground 
to a finish of less than decimal 24 of a micro-inch. 

It has been found that with a special grease these 
bearings will run without any attention for many 
years. One company has recorded 40,000 hours 
without attention and the bearing is still in service. 

The quill of this machine was made from nitralloy 
and it was counterbalanced in an ingenious manner. 
The counterweight was supported in such a manner 
that in addition to counterpoising the weight of the 
spindle quill, it also relieved some of the spindle head 
carriage weight from the crossbeam guideways. This, 
of course, improved the ease of setting and reduced 
the bearing load on the ways with a corresponding 
reduction in the rate of wear. 

The spindle, being equipped with anti-friction 
bearings of high precision, could be rotated at much 
higher speeds than had been the case. with the earlier 
plain bearings and, as a result, it was possible to dis- 
pense with the auxiliary high speed spindle with 
which the earlier machines had been equipped. 

A considerably more comprehensive spindle head 
was designed for these machines, providing six rates 
of feed in either direction with an adjustable auto- 
matic tripping device to cut off the feed at predeter- 
mined positions along the quill] traverse. The excur- 
sion of the quill had been increased to ten inches and 
this resulted in a long quill with a correspondingly 
larger spindle head. One result of this increase in 
size was the inability of the operator to reach the 
upper end of the spindle to tighten the draw bar 
holding the tools into the taper nose of the spindle. 

An arrangement was therefore provided which 
enabled the draw bar to be locked to the spindle head 
casing when the spindle quill was raised to the higheat 
position. The tool could be clamped or ejected by 
an appropriate rotation of the tool and spindle around 
the stationary drawbar. 


A Great Advance 


The features just described, together with many 
others, represented in 1934 when the machine was 
first offered a very great advance on anything that 
had been available up to that time. Very shortly 
after its introduction it became apparent that the 
new combined boring and milling machine had out- 
grown the name of jig boring machine, as its field of 
usefulness embraced the production of prototype 
machine parts, as well as the direct economic produc- 
tion of batches of components of a precise and intri- 
cate nature. So advanced was the design that right 
up to 1952 the machine was still being manufactured 
with only minor modifications and refinements. 

The next phase in the development of the planer- 
type jig boring machine was concerned with the 
gradual increase in the rigidity and ease of operation 
of the screw type machines. Those machines which 
had been equipped with plain spindle bearings were 
redesigned, incorporating much of the experience 





Fig. 7. More rigid machine of the 1934 period, with 
motorised elevating of crossbeam and table rapid traverse. 








Fig. 8. Combined boring and milling machine with 
optical measuring system and hydraulic milling feeds to 
table. 
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Fig. 9. Typical workpiece completely machined on 
combined boring and milling machine using inclinable 
dividing table. 


gained in the production of the optically set combined 
boring and milling machines. The new designs 
included anti-friction bearings, more feeds and speeds 


Fig. 10. Prototype of large combined bor- 
ing and milling machine produced in 1938. 





and the motorisation of table and spindle carriage 
motions with the necessary safety interlocking devices. 
Built-in depth measuring devices were provided on 
the spindle heads of these machines to facilitate the 
rapid and precise machining of ball-bearing housings, 
etc., to be found on prototype or batch production 
work. 

Right up to 1938 the largest of the machines was 
still a lead screw type machine, but due to the ever 
increasing size and weight of work-pieces that the 
users wished to machine on the jig borer, it was con- 
sidered time to produce a machine of some 60" x 40" 
co-ordinate capacity incorporating all the experience 
gained to date. 

It had been found that as the weight of the work- 
table and work-piece increased, there came a point 
at which settings became difficult due to the effort 
needed to traverse the table along its guideways. 
Increasing the surface of the guideways to reduce the 
bearing load per square inch did nothing to reduce 
the setting difficulty. The new large machine was 
therefore equipped with a roller type of vee and flat 
guideway. ‘This was effected by utilising hardened 
hollow rollers, whose diameter was very slightly 
greater than their length, separated by carefully made 
cages. 

In the vee way the rollers are arranged with their 
rotational axes alternately at right angles and the 
moving table has an inverted vee guideway machined 
in it to locate over the rollers. The flat way has 
rollers of the same dimensions held in a suitable cage. 
This construction enables the ways to be handscraped 
and optically measured for curvature in exactly the 
same manner that had been found necessary in the 
construction of machines of this accuracy. 

The heavily loaded table was found to be so easy 
to move that if the hydraulic cylinder were uncoupled 
the table would slowly move to one end of the bed if 
the machine were out of ievel by as little as 20 minutes 
of arc. 











Fig. 11. Roller type vee and flat way on 
large heavily loaded jig boring and milling 


machine 


In fact, on account of this extreme freedom of 
movement an entirely new table clamping device had 
to be developed, as it was patently not possible to 
lock the table by clamping it down to its ways in the 
normal manner on account of the presence of the 
rollers. The manner in which the table was locked 
finally subjected the rollers to no stress whatever, 
although the table was firmly restrained from move- 
ment along its ways. 


A thin steel plate, the length of the work-table, was 
attached by a number of screws and dowels to the 
table along one of its edges. This plate fixed in this 
manner had flexibility in a vertical direction, although 
on account of its length and manner of attachment to 
the table it had great longitudinal stiffness. 


The unsupported edge of the plate was made to pass 
through the jaws of a powerful clamping device 
attached to the bed of the machine. In this manner 
the table could be clamped without load on the 
rollers or deformation of the table. 


An Interesting Safety Factor 


An interesting safety factor was incorporated in the 
roller system to prevent any accidental vertical over- 
load or shock load from causing indentations of the 
vee guideways by the rollers. This has been effected 
by making the distance between the lapped end faces 
of the rollers a calculated amount smaller than the 
diameter in order that an overload will cause the 
hollow roller to deform elastically, thus transferring 
the load from the normal line contact to the greater 
load-bearing end faces of the rollers. 


The roller construction has a number of advantages 
apart from that concerned with delicacy of setting, 
the most important of which is, of course, the fact that 
this type of slide is virtually free from wear. 


In the course of development the framework of the 
machines had become more and more rigid to enable 
heavier machining cuts to be taken, and this had 
resulted in the vertically adjustable crossbeam and 








spindle carriage unit becoming very heavy indeed. 
In fact, on the machine which is being described, the 
crossbeam assembly weight had reached a figure of 
three tons, which the designers considered too much 
to be elevated with precision upon two matched ele- 
vating screws in the manner which had previously 
been utilised. 

They therefore introduced a system whereby the 
crossbeam weight was completely supported by a 
pair of hydraulic rams during the time that the 
elevating screws were rotating. The sequence of 
operations when the crossbeam elevating lever was 
moved was as follows: 

1. four preset spring-loaded clamps, holding the 
crossbeam to the column faces, were hydraulically 
unloaded ; 

2. the hydraulic pressure in the rams built up to 
sufficient pressure to raise the crossbeam by the 
amount of backlash between the elevating screw nuts 
and the elevating screws, thus relieving the precision 
supporting flank of the elevating screws of all load; 


3. at this pressure a manometric switch cut in the 
elevating mechanism motor and two screws turned in 
unison and moved the crossbeam; 


4. on release of the operating lever it returned to 
its neutral position and cut the elevating motor whose 
electric brake automatically came on; 


5. the pressure in the two supporting hydraulic 
rams was permitted to fall, allowing the weight of the 
crossbeam to rest once more on the supporting flanks 
of the elevating screws and level itself off to the table 
surface. 

6. The pressure in the clamp releasing units was 
permitted to leak away slowly to drain through a 
check valve, so that the clamps came on again a 
second or so after the beam had found its ew position. 

This system prevents the important flanks of the 
elevating screws from wearing at all, as these flanks 
are actually separated during movement of the cross- 
beam. 
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Fig. 12. Modern three co-ordinate combined jig boring 
and milling machine weighing approximately 14 tons. 


The machine which is being described, and which 
was completed and exhibited in 1939, had in addition 
to the features just mentioned a great number of other 
refinements intended to increase the ease with which 
the machine could be operated, bearing in mind that 
on a machine of this size some form of remote control 
is essential, as the machining point can be as much as 
six feet or so from the normal operating position. 
The spindle head which could be operated from both 
sides was equipped with a rapid motion to the quill 
controlled from the operating position. 

There was also a preselecting type of speed change 
device which enabled the operator to select the next 
speed required while still running at the already set 
speed and to engage the new speed simply by the 
movement of the clutch lever. 

An extensive electrical and mechanical interlocking 
system was provided to prevent damage through 
faulty operation or accidental overload. 

This machine was purchased by a prominent con- 
cern in this country with the result that, all during the 
War years, the manufacturer was unable to study its 
performance and consequently developed another 
big machine which utilised rather more electrical 
control than the previous prototype. It was as a 
result of experience with this machine that in 1947 
and 1948 two more large machines were developed 
and made available to industry generally. Both 
these machines were of similar construction, although 

.e later machine is a three co-ordinate machine 

sighing over fourteen tons. The main features of 
these machines can be summarised as follows :— 


Measuring System 
Standard Scale and micrometer microscope to 
table, vertical and horizontal spindle head carriages. 
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The latest machine has projection-type translucent 
screens instead of the micrometer microscope. 


Table Traversing Mechanism 


Hydraulic cylinder, table moving on rollers, fin® 
feed for setting operated by push-buttons from thre 
stations round the machine. 


Vertical Spindle Head Carriage 


Traversed through lead screw and electric motor, 
three milling feed in other direction and a rapid 
traverse. Fine hand-feed for setting. 


Cross Beam 


Counterpoised beam, automatic cycle of unclamp- 
ing movement and clamping from single operating 
lever. 


Horizontal Spindle Head Carriage 


Traversed vertically by means of rotating nut on 
lower end of the left-hand crossbeam elevating screw. 
Weight of carriage counterpoised and automatic 
cycle of unclamping movement and reclamping from 
single lever. 


Vertical and Horizontal Spindle Heads 


These spindle heads were of monobloc construction 
incorporating their own motor drives and change 
speed mechanisms. They were provided with built- 
in depth measuring devices, rapid quill traverses, 
and were arranged automatically to change the 
final drive to the spindle from a gear drive to a 
vee-rope drive at the higher speeds to permit of 
borizing with diamond or carbide boring cutters. 


There are, of course, a great many other interesting 
devices, both mechanical and electrical, incorporated 
in these large modern combined boring and milling 
machines, each one of which would merit a discussion 
as long as the whole of the present Paper. 


In concluding this Paper, the Author once again 
would draw attention to the utter impossibility of 
dealing in any great detail with the innumerable 
aspects which could be considered covered by the 
title. It is hoped, however, that the brief history 
included, together with the subsequent rather 
inadequate technical descriptions, will at least serve 
to interest the novice, to whet the appetite of the 
student and provoke a lively discussion among those 
interested in this absorbing subject. 
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WHAT 


IS GOOD DESIGN? 
by Sir WALTER PUCKEY, M.I.Prod.E., F.I.1.A. 


President of the Institution. 


An Address presented to the Scottish Design Congress, May, 1954. 


“A ESTHETIC aspects do not enter into our design 
considerations.”” These words, taken from a 
recent letter by a senior engineering manager, illus- 
trate the gulf that still exists between the so-called 
Engineer Designer and Artistic Designer, a gulf that 
is probably wider in engineering than in other indus- 
tries. The engineer is traditionally one who governs 
his dimensions and shapes by two considerations— 
calculation and “looking right”. Mechanical sciences 
determine so many engineering dimensions, and what 
is outside their precise sphere is usually determined by 
that inner feeling of the engineer which tells him that 
the shape looks right. 


Let us pause awhile and ask ourselves whether we 
can place great faith on this self-stated ability of the 
engineer to “‘feel’’ that the shape is right. Fig. 1 
shows us a machine tool designed over twenty years 


ago, and Fig. 2 the same type of machine today. 
There is not a great change in shape, but there is 
much change in mechanical design and efficiency. 
Fig. 3 shows an aeroplane of the last War with Fig. 4, 
its latest counterpart. Here we have a great dif- 
ference in external shape, as well as a great change in 
mechanical design and efficiency. Many of the same 
men were concerned with both earlier and latest 
designs, but over the years their conception of the 
“right shape” has undergone change. Fashion and 
technological change have played their parts in 
bringing about a new shape concept. 


What right has the engineering designer to say that 
he can keep as up-to-date in his artistic appreciations 
as in his functional designs? His answer would be, 
generally, that he designs largely for fellow engineers, 
and by taking in each other’s washing they under- 





Fig. 1. A machine tool designed over 20 years ago. 


Fig. 2. The same type of machine today. 
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Fig. 3. An aeroplane of the last War. 


stand each other’s standards. But this is getting less 
true as more engineering enters our lay life, and 
mechanisation spreads its blessings and problems over 
an ever-widening circle of people. 


Machines of all descriptions invade offices, fac- 
tories, homes, air, land and sea, and we must not 
exclude the mechanisation of the Services, be- 
cause here, too, design plays a great part, and not 
solely for killing. More money is spent on designing 
equipment used in the Services than in any other 
industry, and the aircraft example recently quoted is 
appropriate to stress here, as the aeroplane, dominant 
in war, is taking over more of the world’s transporta- 
tion, and those designs prepared for war are often 
adapted to civil requirements, where artistic merit is 
worth something. 


I showed in Fig. 4 a modern British bomber com- 
pared with its war-time predecessor. In Fig. 5 we 
see another modern British bomber, designed largely 
to the same specification as the Vulcan, and in Fig. 6 
a corresponding modern American bomber. Here 
you see major variations in external shape. The two 
British planes are quite different in outline from each 
other, and in the American bomber we see the engine 
pods extending like floats instead of being buried in 
the wings—a considerable design and shape change. 


What do these further examples show us? Surely 
that we can have major shape variations in achieving 
similar functional standards, and that over relatively 
brief periods of time what looked the “right shape” 
may, through the same eyes, be quite the wrong shape. 


Lucky, or highly skilled, is the man whose design 
has stood the test of time, both in aesthetic and func- 
tional value, and an interesting case is the Rolls- 
Royce radiator (Fig. 7) which, designed fifty years 
ago to achieve high functional efficiency, has retained 
that virtue and also become accepted as an aesthetic 
hall-mark. 
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Fig. 4. The modern counterpart. 


I have already used the terms “aesthetic”? and 
“functional” several times, and it is hardly necessary 
to say that there are broadly two groups of designers, 
each overlapping the other, each with fairly clear 
spheres of responsibility, training and experience. 
Both terminology and co-operation have been faulty 
and too often those in one group are not on the closest 
of terms with the other. The lay person is even more 
confused, and can be pardoned for not realising what 
sort of person and responsibility is framed by the 
term “Industrial Designer”, which is, incidentally, a 
misleading term. 


I, as an engineer, recognise the two groups by the 

following names: 
Engineer Designer; 
Style Designer; 

and in doing so recognise that the engineer may 
appreciate good style and the style designer may be 
something of an engineer. I suppose that our 
ambition should be to combine the qualities into one 
person—each absorbing the other’s special knowledge 
and flair. A happy solution—but I-am afraid too 
simple in this world of intricate mechanisms and 
greater specialisation. But this is no excuse for 
failing to recognise that both have something to offer 
to the complete design, and if I judge my own task 
aright it is to look at this “complete design” and to 
offer to you a list of considerations which must, indi- 
vidually and collectively, be taken into account as a 
basis for achieving it. May I approach this task by 
saying to the Engineer Designer that no design is 
complete without serious considerations having been 
given to style. To the Style Designer may I say how 
lucky you will be to find an engineer, even a managing 
director, who recognises your claim to early consul- 
tation in the interests of achieving the Complete 
Design. Marcus Fabius Quintilarius said in a.p. 70 
that: “the product without art has a value, with art 
added the product has a greater value”. The 
modern version is in the Jaguar slogan: “‘Grace— 
space—pace’”’. 
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What is a Complete Design? 


In all periods of history goods have been successfully 
sold which have had little real value, and the good 
salesman can truthfully say that he will sell anything. 
But for how long? The answer is always “for a short 


time only”. In the long run it is always quality of 


some sort that sells the product, and that quality will 
invariably be found in the product itself. When we 
talk of quality we cften associate it with such names 
as Rolls-Royce, almost an absolute standard in 
engineering circles. But there are hundreds of fine 
examples in this country, many of them in the sphere 
of quantity or mass-production products, which few 
laymen regard as promising for the output of quality 
goods. I hope I am not being a heretic when I say 
that there may ke even greater design quality in a 
mass-produced inexpensive car than in the most 
expensive custom-built job, and I say this because 
wider consideration is likely to have been given to the 
former, and often a greater risk taken in launching 
the final design and its manufacturing programme. 
The Complete Design is a wide concept, extending 
far beyond the designers, even if they must ultimately 
put into shape and size what is collectively agreed as a 
specification and programme. 


Let us have a shot at putting down a list of major 
considerations affecting the Complete Design. One 
suggested list is shown in Fig. 8,* and I would like to 
spend a few minutes summarising these before I con- 
sider each in detail: 


(1) Technical Excellence 

This means what it says—the fitness to perform its 
function, such function or performance having usually 
been laid down in broad terms by the Board or some 
higher authority. This, on our stage, is the principal 
character around which we shall place our supporting 
cast. 


The departments principally concerned are:— 


(a) Board of Directors (or equivalent) ; 
(6) Engineering Design. 





Fig. 7. Radiator of the Rolls-Royce motorcar. 


(2) Attractive Appearance 


It is no accident that causes me to place this second 
on my list; in fact, one might call it the leading lady. 
I have already said that good style is essential to the 
Complete Design, more necessary than ever when our 
products are widely dispersed among, and used by, 
the many. If we accept this view, then the sooner 
style is considered and embodied in the basic design 





Fig. 5. A modern British bomber. 
*I, F, Kinnaird, “ Machine Design”, June, 1953. 


Fig. 6. A modern American bomber. 
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the better for all. Those departments principally 
taking part are: 

(a) Board of Directors; 

(6) Engineering Design; 

(c) Style Design (internal or advisory). 


(3) Mechanical Nicety 

This is the short phrase covering several essential 
requirements of which the following are important :— 

(¢) detail design ; 

(a) quality control; 

(wz) export requirements; 

(iv) ease of servicing. 

How often have these details letus down, particularly 
in overseas markets ? 


Those departments principally taking part are:— 
(a) Engineering Design; 

(b) Style Design; 

(c) Production; 

(d) Sales/Service. 


(4) Suitable Production Cost 

Production cost is broadly defined and bears a 
fairly fixed relationship to customer cost. There are 
flaws in this argument, but for our purpose it is true 
enough to assume that in any given industry the total 
cost structure is built up using production cost as a 
foundation. This is hard on the production men, 
but they are used to it. 


Many design problems must be considered in setting 

production cost. Here are some:— 
(7) price limits; 

(i) how many to make, including spares ? 

(12) time; 
(iv) availability of new materials and processes; 
(v) increasing complexity of customer require- 

ments ; 

(vi) high cost of productive facilities. 

Truly a wide consideration likely to involve the 
following departments :— 

(a) Board of Directors; 

(6) Engineering Design; 

(c) Production; 

(d) Sales/Service Department; 

(e) Financial Department. 


(5) Availability at Proper Time 

You might well say that this is a function of (4) 
where I refer to Time. It is, however, worth a special 
place if only because right timing is likely to be more 
important to us in the competitive world of tomorrow, 
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and more difficult to achieve in face of technological 
complexity. 

Its successful realisation is, I believe, primarily the 
responsibility of these Departments: 

(a) Board of Directors; 

(b) Engineering Design; 

(c) Production; 

(d) Sales/Service; 

(e) Financial. 

So much for our brief analysis, which shows us how 
broadly based our problem is, and how the Complete 
Design is a matter, not for one group only, but for 
many in close continuous collaboration. 

Now let us discuss each more fully: 


(1) Technical Excellence 
(a) Basic Specification 

The basic specification is an extremely important 
document. It can be a complicated, long statement 
involving mathematical or scientific precision, or, as 
is surprisingly frequent, a simple document which, by 
its simplicity, hides the great thought that has gone 
into the essence that is finally put to the designer. 
The Ten Commandments and Newton’s Laws of 
Motion are simple statements embodying great 
thoughts. Two engineering examples are worth 
quoting. The first is a bomber plane where the 


specification could be summarised in the words of 


the Company’s advertisement—‘‘Fastest—farthest— 
highest’. This, for obvious reasons, is an over-sim- 
plification, but illustrates the principle. The second 
case concerns a well-known washing machine where 
the original specification contained three sentences— 
i.e. the machine must— 

(1) wash clothes better than any competitive 

machine; 

(2) fit under the average kitchen draining-board 

when not in use; 

(3) sell (retail) at no more than £x (excluding 

tax). 

Rightly, such specifications give great discretion 
and opportunity to designers and producers, and the 
more the basic specification provides a series of guide- 
posts to define the area of requirements, and the less 
it connects those posts with barbed wires, the better. 

But, and this is important, no designer can be 
expected to define his own area, and Requirement 
No. 3 in the washing machine specification just 
quoted involved detailed market research and policy 
discussion far outside the range of the design depart- 
ment. Not enough care is generally taken in pre- 
paring this basic specification, with the result that 
many subsequent changes are made, involving com- 
promise, poor detail design, expense and delay. The 
trend of technological advancement means that more 
complex designs are inevitable, and while it is difficult 
to be right the first time, there is plenty of evidence 
to show that more thought put into the basic speci- 
fication would be handsomely repaid later on. 


(b) Fitness for Purpose 

Does this sound obvious? Actually it often seems 
to be partly forgotten, particularly where the product 
is not strictly in the utilitarian class. Let us take the 
washing machine example again, and _ consider 
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Requirement No. 1—‘‘Washes clothes better than 
any competitive machine”. This is its basic task. 
All too often we see examples in many fields where the 
basic task—washing, cutting, bombing, carrying, 
seems to be subordinated to mere cleverness of form, 
to copying of older competitive models, to gadgeteer- 
ing and, in some well-known cases, to the company’s 
view that it must “‘make something in this line” to 
complete its range. There are many badly designed 
articles that are often kept alive by artificial respira- 
tion, and could not face the challenge—‘‘are they by 
comparison really fit for their purpose ?”’. 


(c) Improvement over Company's Previous Products _ 

Change is increasingly expensive, and increasingly 
necessary as greater research and competition throw 
up new possibilities and new challenges. Most 
designs have what we call “‘stretch”’ in them, that is, 
a capacity for improvement to the basic design, and 
this factor of stretch is very important as a design 
consideration. Quite often it involves external or 
style change rather than internal or functional re- 
design, and to embody the greatest “‘stretch’”’ in a 
new design calls for considerable co-operation be- 
tween the two groups of designers. 

Another important consideration is the long-term 
design policy. Happy the Company that controls its 
own design policy and, in passing, it is usually the 
best agency to do so. The more it has a long-term 
design approach, the more it will control its own 
future. Somebody, even if only one person, should 
have a telescope and peer at least ten years ahead 
into the wide horizon, getting ever wider as new tech- 
nologies, materials and uses come to light in confusing 
abundance. This capacity for change is one of the 
significant trends of the age, and a recent American 
study has shown how the character and products of 
many large corporations have greatly changed over 
the years, often because new challengers have sensed 
the future more accurately and provided new products 
to match it. 


(d) Improvement over Competitors’ Products 

“Keeping up with the Jones’s” applies also to 
industry, and I suppose that more companies re- 
design because of competition than because of their 
own basic policy. Some industries are notorious for 
frequent competitive change, and before the war the 
radio industry was a typical one. I have seen com- 
plex mechanisms rushed into production to satisfy a 
sales manager who had read a competitor’s advertise- 
ment. I saw the same unit scrapped shortly after- 
wards, for the same reason. Perhaps this is under- 
standable in a new industry, and if we are to capture 
dollar markets where this attitude is strongly developed 
we must be prepared to re-design more frequently. 
And yet I have the strong feeling that good basic 
design can avoid much panic action, and there is an 
impressive list of world-beating products to back me 
up. Many of these products are changei only at 
infrequent intervals, often extending over several 
years, but when a new design is launched it has back 
of it the long-term consideration mentioned in the 
previous section—a -Company-controlled design 
policy. 


One last comment—how much do you know of 
competitive designs? I have been surprised at the 
lack of this information in many companies, and it 
seems worth while having on the Board’s agenda at 
regular intervals a summarised statement showing 
how you compare with those in the same field. 


(2) Attractive Appearance 
(a) Who is to Decide? 


I asked earlier whether the Engineer Designer was 
qualified to express sound views on style. “I don’t 
know anything about art, but I know what I like” is 
the phrase many of us use, but is that enough? I 
asked a well-known painter recently what was the 
best way to appreciate good art. He said, “By living 
with it”. This he amplified by asking me what was 
the best way to learn the French language. I said, 
“By living in France’’. ‘‘Exactly”’, he said. 


A real contribution to national culture is to sur- 
round ourselves with many examples of design which 
are functionally and aesthetically good. I, as an 
engineer, am prepared to admit that my engineering 
ability is greater than my artistic perception, and in 
realising this I recognise that there are others who, 
by instinct and training, can make up my deficiencies. 
To me the problem is as simple as that, and provides 
one answer to the question I posed earlier—‘‘How 
competent is the Engineer Designer in the determina- 
tion of style when this is not dictated completely by 
calculation ?’”? My answer is that he is not necessarily 
so, and as the Complete Design requires both qualities 
we should be wise to recognise the joint responsibility. 


Many firms employ their own Style Designers, but 
it is well known that consultants are also largely used. 
One difficulty is that while the layman will usually 
bow to mechanical complexity because he can’t under- 
stand it, he can be violent in his aesthetic views, a 
condition which does not favour delegation of style to 
a third party. 


I suppose that the Council of Industrial Design is 
thought by the majority to be concerned largely with 
non-mechanical considerations and products, and 
even I, a believer, recently said to my secretary that 
“the Council’s publications seemed to deal more with 
teapots, cups, saucers and furniture than anything 
else”. “Why not?’’, she said. ““They are the things 
in most common use.’ That is a good way of looking 
at the future. Engineering products are getting 
more widely used and operated, and we will live with 
mechanisation to an ever-greater extent. Let us 
then live with as many aesthetic satisfactions as pos- 
sible, so that, as in learning French, we absorb beauty 
of line by example. 


Before closing this section I want to retreat and to 
enquire, in sorrow, why, with so much concentration 
on aesthetically satisfactory teapots, one can find so 
few that give functional satisfaction. I could be very 
rude on this point, but perhaps it is a warning that 
achieving the Complete Design is essentially a com- 
bined operation, and if we are to recriminate, the 
Style Designer should probably take some of the 
blame he often thrusts upon his opposite number. 
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(b) Improvement over Existing Products 


Much of the comment made in the section dealing 
with Technical Excellence applies here also. I will 
again stress the term “‘stretch’’, if only because there 
is often great virtue in buying a new hat instead of 
re-equipping the whole wardrobe; or in putting a new 
package around the same contents. Greater design 
stretch can be frequently achieved through style 
changes, and to allow for these trends, much skill and 
co-operation must take place as early in the design 
process as possible. It is certainly as difficult to 
forecast style change as functional change, and this 
should be borne in mind when setting up a long-term 
design programme. 


(c) Capacity to Absorb Design Changes 


Newton said that “the tendency of a body is to 
continue in a straight line unless impelled by an 
external force”. In other words, bodies, including 
human, resist change and the good designer recognises 
that the public will absorb only so much at once. 
Therefore, like the good general, who while in the 
lead doesn’t lose sight of his troops, the designer 
doesn’t lose sight of his public’s inertia. 


Examples such as excessive streamlining, the rear- 
engined car, yes, possibly the Comet, come to mind 
as cases where the first efforts failed to get adequate 
acceptance. In the field of personnel relations we 
now endeavour to explain a new situation to a man 
in terms of his own experience—we start off from 
something he has already experienced and accepted. 
So, in the field of design, we should remember this 
link, and while no designer should feel restricted on 
this account his colleagues must consider whether the 
jump ahead is too great to be made all at once, or 
whether the full design should be achieved by stages 
of stretch. 


(d) Ease of Production and Servicing 


The first is considered more often than the second. 
Style often plays an important part in servicing 
techniques, as car-owners know well. If a choice is 
inevitable I would vote for easy serviceability rather 
than style, but surely such a decision is rarely neces- 
sary and many examples show that we can achieve 
both. 

With exports in our blood we should really study 
automatically the needs of foreign customers, but 
recent experiences have convinced me that we still 
too often forget that servicing may have to be carried 
out under less favourable conditions than we think, 
and this cannot be stressed too much. 


In considering serviceability of the product human 
reactions should be considered, and we should realise 
that pride is a natural instinct and should be encour- 
aged. The makers of one car I possessed told me in 
the service manual that ‘“‘a clean car runs better”’, and 
I believe them. Let us encourage finishes, contours 
and shapes that can be kept easily in good condition, 
not like, for instance, some domestic products where 
the so-called wrinkle finish adopted a few years ago 
certainly hid metal blemishes, but provided thousands 
of little dust-pockets. 


22 


The style designer can contribute much to ease of 
production, but this means close collaboration, par- 
ticularly where such processes as sheet metal working 
is involved, so that problems such as plant and labour 
capacity and weld lines can be borne in mind. 
Another important consideration, particularly on a 
large product, is its division into logical sub-assem- 
blies to help both production and servicing. A 
modern fighter aircraft comes to mind as an example, 
where, owing to internal intricacy of design, a maxi- 
mum of sub-assembly and a minimum of final assembly 
man/hours must be achieved. 


(3) Mechanical Nicety 
(a) Detail Design 


There has been a shortage of good draughtsmen 
in recent years, resulting in much poor detail work. 
Someone has said “the drawing-board is the cradle 
of production costs’, and too often the production 
engineer holds the baby. Details such as dimension- 
ing of drawings, limits and fits, standardisation of 
materials and parts are vital to the Complete Design, 
and they receive less than enough attention in colleges 
and offices. 

We know much of the term “designing for produc- 
tion” and the Drawing Office must take prime 
responsibility, helped by the production people who 
in some companies have representatives working 
closely with the Drawing Office, these being changed 
now and again to avoid contamination. It is too 
much to expect that every product draughtsman is a 
good production man, but he can be helped by close 
and continuous consultation. I remember hearing a 
well-known aircraft designer say that having been 
promoted to Managing Director, he now regards 
himself as a representative of the Production Depart- 
ment when he visits the Drawing Office. 


(b) Quality Control 

Quality standards are determined at the design 
stage and embodied in the various parts and assem- 
blies by the Drawing Office, later to be interpreted 
and applied by the Production Department. Many 
quality requirements are measurable, others rely 
more on opinion. Obviously, the better the control 
the less the area of opinion, and therefore mechanical 
nicety means as much measurable control as possible. 
Fortunately progress in metrology and other sciences 
has broadened the range of precision in measurement, 
and the Complete Design endeavours to set standards 
of quality control so that they can repeat themselves 
within the limits set. Someone once said, “Show me 
a company whose products are consistent and I will 
show you a well-organised company”. 

Allied to this is the question of keeping drawings up 
to date, and few companies have a good system for 
ensuring this, which is particularly necessary when 
spares and service are required far from home. 


(c) Export Requirements 

I have just mentioned one of them. There are 
other problems such as the varying specifications of 
foreign countries, and occasionally of different areas 
in the same country. Problems of electrical specifica- 
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tions and standards frequently arise; colour schemes, 
tropical protection, descriptive names, packing and 
many others come to mind where troubles have arisen 
and are likely to continue in a nation like ours, which 
relies on exporting to live. 

One of the best checks is personal follow-up, and 
fortunately many Britishers seem to be travelling 
abroad today rather than relying upon customers to 
come to them. I still smart, however, under the 
comments made to me last year in Australia when I 
seemed to them to be complacent about British 
quality. Mechanical nicety involves adequate con- 
trol over these foreign requirements, even to the stage 
of specifying how the product should be packed, 
something rarely done with enough precision. 


(d) Ease of Servicing 

Foreign requirements again come to mind here, and 
the problem falls under two main heads: 

(1) servicing procedures; 

(2) spare parts. 


Servicing procedure is, briefly, the best means of 


keeping the equipment running, and the more 
expensive the equipment the more essential to have it 
in running condition when wanted. Today we can 
rarely afford duplicate plant, and the Complete 
Design must provide procedures which allow for 
rapid maintenance and replacement of wearable 
parts, and very often of assemblies such as complete 
engines, pumps or motors. External or style features 
must occasionally be replaced owing to damage, and 
this often involves great attention to colour, finish 
and shape, so that correct matching can be main- 
tained. Many new finishes fail to satisfy service 
demands, because of the difficulty of local repairs or 
replacement. 

Mechanical nicety also demands close attention to 
repair on the spot where facilities are probably poor. 
Adequate diagrams, understood by simple people, 
are all too rare. Simple features such as accessibility 
of essential nuts and bolt-heads and greater standard- 
isation of spanners are frequently missing, and one has 
the impression that the draughtsmen have never 
realised or been trained to realise the working con- 
ditions of their child. 

Spares are not required on every servicing job, but 
having them on hand when wanted depends as much 
on the Drawing Office men as on Production Engin- 
eers. Standardisation is the keyword, and it involves 
standards of interchangeability and standardisation 
of parts and assemblies. I have already mentioned, 
under Quality Control, the importance of good 
dimensional control methods and systems, but we 
often, too, without realising it, put up with excessive 
duplication of similar parts, and there is great scope 
for investigation into this. Fig. 10 shows diagram- 
matically, and among the exhibits you will see 
physically, what can be done by good control methods 
which help to eliminate excessive variety, a step 
forward which helps costs, control and customers. 


(4) Suitable Production Cost 
(a) Price Limits 
Earlier decisions have probably fixed selling price 
limits and, working back from customer price we 
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establish (or should do) production cost. In my 
experience, production target cost and basic specifica- 
tion are not generally as well publicised internally as 
they should be, and do not get the attention they 
deserve. There are always people who want to add 
new features or buy new equipment, and this is good 
providing it can be done within a target. I am a 
great believer in targets, and have so often found that 
if a designer is given both target and encouragement, 
better results appear. We compromise on design too 
often, and top managers might more often run the 
risk of being labelled obstinate or stupid by asking 
“why” or “why not’, when told of technical diffi- 
culties that appear to stand in the way of achieving 
something better for less cost. It reminds me of a 
“Safety Fast” slogan adopted some years ago. Every 
time an accident (or near-accident) occurred in the 
works the job was analysed to avoid another. It was 
laid down as a target that no job was to be slowed 
down in making it more safe. “Safety Fast” was the 
motto. In go0% of the cases greater safety was 
ensured at less cost. 


(6) How many to make, including Spares 

Senior managers frequently do not realise how 
desirable it is to specify the total quantity to make of 
a given design as well as the rate of output. I admit 
that this often involves considerable guesswork, but 
from the production standpoint it makes a great dif- 
ference. Broadly, the difference between the Ameri- 
can approach and ours emphasises one reason for the 
difference in our respective productivities. If they, 
for instance, wanted a 100-ton press for an operation 
on a component they would probably buy a 200-ton 
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press to be on the safe side. We might buy two 50-ton 
presses, and any production engineer knows the great 
differences in layout, tooling and productivity this 
might involve. 

A quite different design approach is needed if total 
quantities to be produced vary considerably. Not 
only will quite different plant, tooling and layout 
problems arise, but even the materials and their 
design may alter radically. For instance, a casting 
may be better than a pressing if quantities are smaller; 
abricated construction may be better than casting; 
machining from the solid may be cheaper to save high 
tool costs on a small total batch, and so on through 
many examples. 

With total production we can logically discuss rate 


of production, which is the actual programme of 


production. This is not so closely related to Design 
except in the total period over which total production 
is spread. If production is completed only against a 
firm customer’s order there is usually less risk of design 


obsolescence, but many products are made in antici- 


pation of orders, and the period over which total 
production is spread plays a vital part. Every design 
is acceptable only within a certain time period, and a 
simple example is the case of Coronation souvenirs, 
where total production quantity must involve con- 
siderable guesswork and where the product’s “‘accept- 
ability period”’ is extremely limited. 

Several factors affecting the complete design are 
becoming more prominent, and the following seem 
particularly important :— 

(1) time; 

(2) increasing availability of new materials and 

processes ; 

(3) increasing complexity of customer requirements ; 

(4) high cost of productive facilities. 


(1) Time 


I shall deal with this in my final section, and will 
say no more now except to underline its importance. 


(2) Availability of New Materials and Processes 


Britain is research-minded, and has to her credit a 
long list of notable discoveries, not least in basic 
materials and processes. Increasing funds for indus- 
trial research, together with high government expendi- 
ture on defence weapon research, means that ever 
more new ideas will emerge in future—in fact, if they 
don’t, Britain’s place in the industrial world will fast 
diminish because we must supply the world, not so 
much with the easy things, but with those containing 
new and exciting possibilities. 

The Complete Design must therefore take full 
advantage of this research, which means, first of all, 
better means of keeping in touch with developments 
all over the world. There is so much available that 
the sheer administrative work involved is considerable, 
quite apart from the judgment required to select 
promising new lines. 

Considerable design judgment is needed to use a 
new material effectively. Cost is an obvious con- 
sideration and will be dealt with shortly. Then there 
is material availability which often involves much 
guesswork, as statistics of new material production are 


usually sketchy. ‘The Americans do a much better 
job here, and examples such as the Paley report and 
books such as this one on beryllium possibilities *help 
designers and producers to decide whether, in terms of 
cost and availability, a new material is desirable to 
adopt. 

I must stress one point here. No designer should 
be too restricted by economic considerations when 
considering new possibilities. He will find plenty of 
others to remind him that they exist, and he shouldn’t 
do their work for them! While he should have some 
knowledge of the economic facts of life, his job is to 
present the new possibilities and leave it to colleagues 
to accept his challenge or to ask for modifications 
based on other factors, 

No production engineer worth his salt would cavil 
at this view, as he really does, despite appearances, 
appreciate a challenge to his own imagination when 
presented with a design which calls for new materials 
and processes. ‘ 

One last point on new materials. A number of 
examples shows us that every time a new medium is 
available, it goes to the head of designers, and we get 
a rash of products embodying it. The plastic field 
is an example where some horrible things have been 
foisted on us in the name of novelty. Perhaps this is 
inevitable and healthy during a period of experiment 
with new possibilities, but designers should, I think, 
pay more than the usual attention to style considera- 
tions when introducing new materials. 


(3) Increasing Complexity of Customers’ Requirements 

Designs are, in general, getting more complex and 
this trend will continue. It takes a genius to make 
anything simple, and there are few around. Most 
new designs are over-complex, and as new design 
rapidly replaces new design in this technological 
world there is less opportunity to simplify, or to re- 
design for production. 

Because world competition demands more frequent 
change, the Complete Design gets less chance to “‘jell’’ 
and trends of progress become more important. This 
is where the long-term design programme mentioned 
earlier is valuable, and real skill lies in anticipating 
design trends so that they may be embodied with as 
little inconvenience as possible, not only in new pro- 
duction but often in existing products. 

This affects producers as well as designers, because 
the production plant itself falls into the same category 
of complexity, high cost and re-design possibilities. 
Production engineers must, therefore, work in 
parallel with designers so that the means of produc- 
tion match the design changes. 


(4) High Cost of Productive Facilities 

New materials, processes, designs and plant cost an 
awful lot of money today, and it doesn’t get less. Such 
a new material as titanium costs millions of pounds to 
set up a quite small production programme, and even 
when the material is available, its cost and production 
difficulties involve serious consideration. In the air- 
craft industry, production of large integral forgings, a 
desirable design feature, costs millions in a new plant. 

Most companies, under present taxation pressure, 
find it difficult to keep modern, and investment per 
head in Britain is too small for such a manufacturing 


* Materials Survey; Beryllium, compiled for the National Security 
Resources Board by the U.S. Bureau of Mines, 1953. 
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Fig. 11. 

Hypothetical civtuntuinded high altitude airliner. 
nation. I forecast little real relief, despite the disap- 
pearance of the Excess Profits Levy, and it behoves us 
therefore to consider costs much more carefully than 
most nations. This may easily prove our undoing, as 
it doesn’t take long, when freezing investment, to 
freeze ideas also. Those industries which have a 
consistent plant modernisation programme have 
usually a progressive product programme, too. 

All parties, in the interests of customer cost, should 
do much to ensure that when investment in new 
equipment is needed to produce new designs, both 
the designs and the plant trends and possibilities 
should be considered together, so that they can be 
“*stretched”’ in unison with each other, in the interests 
of cost and time. 

This brings me logically to our final design con- 
sideration :— 


(5) Availability at Proper Time 

Several trends affecting delivery and customer 
satisfaction are noticeable today. They can be 
summarised under four headings such as: 

(a) competition; 

(b) political trends; 

(c) economic trends; 

(d) technological trends. 
Let me say a few words on each. 


(a) Competition 

I don’t apologise for again mentioning that this is 
likely to get sharper. The recent American recession 
and German and Japanese recoveries are appropriate 
catalysts, and spur us to counter-action. Success will 
come from success in achieving the Complete Design 
on more of our products. 


(b) Political Trends 

Instability of tenure leads many governments either 
to do nothing or, much worse, to do too much. In 
our case, close balance between major political parties 
has since the war produced a spate of legislation and 
counter-legislation which hardly creates long-term 
confidence within industry. Under such conditions 
industrial progress is often slowed down because full 
confidence is lacking, which in turn restricts long- 
term planning of design and production. 
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In the field of defence, on which over £1,600 
million is being spent this year, industry plays an ever 
more important part in design and production, and 
political trends can, as they have recently done, upset 
programmes considerably because it is said that 
“every weapon in production is out of date”. With 
defence taking such a high percentage of national 
activity and with almost every industry now contri- 
buting to it, this constant search for new designs 
carries over into civil life a greater atmosphere of 
change. 

Taxation, capital shortages, higher wages and costs 
combine to underline the importance of higher 
productivity, and the designer’s colleagues may be 
pardoned for stressing cost almost to the point of 
indecency. 


Now costs and times are close relations, much more 
so than usually assumed, and in controlling cost I start 
by controlling time. I believe that designers should 
be better acquainted with time and its importance. 
Many say that you can’t set up a design/time pro- 
gramme—‘‘you can’t think by the clock”, but I’m 
not so sure. All designers know that suddenly the 
idea may float up, but often it is, like the iceberg, that 
bit on top which is supported by the mass underneath, 
and having a time target often forces us to concentrate 
more on the subject, in other words to build up the 
mass underneath so that the peak emerges more 
quickly. 

The Complete Design should include a time pro- 
gramme for every participating department, and it 
should be reviewed at regular intervals to give 
information, encouragement, inspiration and, if 
necessary, more guidance to Sales people, so that 
customers may be warned well in advance. 


(d) Technological Trends 


Technological trends are making accurate timing 
of production more difficult and, as said earlier, even 
more complexity may emerge from more competition, 
with, paradoxically, competition requiring us to give 
even more attention to timing and customer satisfac- 
tion. 

We are faced then with clashing interests, and all 
parties must co-operate to solve the difficulty. Its 
solution lies in adequate co-operation and control so 
that all parties are warned in advance and can take 
early and adequate action. Departments must pro- 
ceed in “parallel” rather than in “series” so that the 
period of time involved in “conception to realisation” 
is minimised. This now takes years with many 
designs, and I have endeavoured to show the trends 
which may well have the effect of nullifying the best 
designs if time is not more closely borne in mind. 

No design is of value except in relation to a par- 
ticular period, and a design produced too late is as 
useless as a padlock when the horse has gone. Of all 
the problems besetting us in achieving the Complete 
Design, time is one of the most important. 


Let me summarise: 


I am conscious of speaking as an engineer to an 
audience whose constitution I do not know, but who 
by its presence has an obvious interest in good design. 











I set out to show that good design is not just 
engineering or even art—it is the Complete Design, 
which embodies many considerations and many 
departments. Only if all of these considerations are 
embodied will business continue to prosper. 

My admission that style plays an important part 
springs from (a) my own limitations as a stylist and 
(b) my belief that we all have a duty, in the worlds of 
leisure and business, to encourage beauty in its many 
forms, and only by living with many good examples 
will we effectively absorb it and spread its blessings. 

I will be pardoned for continually stressing the 
needs of good business. Art in a garret may be good 
for ‘“‘La Bohéme”’ and Puccini, but Britain must live 
by trade, and artistic endeavour may be applied over 
a wide range of activities, with its results not only in 
museums and exhibitions, but applied over a wide 
field in the interests of better living and better 
business. . 

I will end by emphasising one final comment on Are Replacing 
the future. Those in touch with research will know | 
that never have there been so many new inventions and " 
possibilities just over the horizon. Never will there Built-Up Assemblies 
be a more testing time for Britain than the next ten 
years, when these ideas must emerge in concrete form 
so that we keep our place in the world. 


| 
| 





In this task, greater specialisation is inevitable | vanes | 
because of technological complexity. The highest oe 
skill will lie in blending the specialists into an integral 
whole, each working in parallel with his neighbour 
in the interests of time, each recognising the worth- 
whileness of the other’s contribution, and all co- 
operating closely and continuously to achieve the ‘ 
Complete Design. Fig. 12. 
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— your Secretary paid me the compliment 
of asking me to address you, he suggested 
**Production Engineering in the Shoe Industry” as a 
subject. I shied at that, for when I discovered what 
it meant, it seemed to me far too technical and diffi- 
cult a subject for a plain business man like myself. 
So we decided on the present title. I ought to have 
shied at that too, for the amateur instructing the 
professional is an even more pathetic phenomenon 
than the blind leading the blind. However, so long 
as you realise that I am not an engineer but a busi- 
nessman possessed of a mind that is more than 
ordinarily un-mechanical, I will do my best. 

Until about 100 years ago boots and shoes were 
made almost exclusively by hand. The shoe-maker 
stuck to his bench and his last—and used a hammer, 
a knife, an awl, nippers, a rubstick, hog-bristles for 
needles, thread which he waxed himself, and a boot 
strap. He cut his pegs and skived his leather with 
a knife and he could whittle his own lasts with it or 
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he could increase their measurement by tacking on 
pieces of leather, if he was making a pair of boots to 
a customer’s own measure. In the middle of the 
nineteenth century, however, certain rather rudi- 
mentary machines began to be used in America, and 
in England in 1858 a machine for cutting butts in 
ranges and another for chopping soles out of the 
ranges, both worked by treadle, were bought for 


James Clark of Street (one of the original partners 


of that well-known firm) by a boot-manufacturer 
friend in Lynn, Massachusetts.1 Meanwhile the 
sewing-machine, invented by Howe in 1846, had 
begun to be adapted in America for putting uppers 
together. This was followed soon after by the first 
attempt at a sole-sewing machine by a Mr. Blake. 
Mr. Blake was not a practical shoemaker or he would 
probably have attempted to imitate hand methods 
of welt sewing or turn sewing. As it was, he took 
the idea of the ordinary sewing machine and set 
himself to devising a method by which an arm could 





Loreen 





- 


be extended into the shoe to catch the loop of the 
thread from the needle, passing through from the 
outside. 

After much study, he conceived the idea of a 
hollow horn which carried at its point a “looper 
whirl” and had within its body the necessary mechan- 
ism for driving this whirl. The first patent for this 
machine was taken out by Mr. Blake on July 6th, 
1858. 

The horn was stationary so that, after sewing 
down one side of the sole, the shoe had to be taken 
off and started down the other side. The machine 
would not stitch across the toe and this part of the 
work had to be finished in some other way, such as 
pegging or nailing. 

About the same time a crude machine was devised 
for putting the uppers and soles together by metallic 
fastening. Strips of wire about ten feet long were 
fed into the machine which cut a thread on the wire 
and forced it through the sole. The wire was cut 
off at the surface of the sole, but points were left 


sticking up that had to be rasped or finished off by ° 


hand. The machine worked by hand and could 
finish only twenty-five to thirty pairs per day. 


The First Boot-Riveting Machine 


There is, incidentally, a strong local tradition that 
the first boot-riveting machine to be used in this 
country was invented by Derham Bros. of this city 
in the 1860’s. Direct evidence of this is lacking, but 
it seems highly probable that the claim is an authentic 
one. 

During the same period there had been invented 
at Street a machine for the building and attaching 
of heels. The heels were built up in solid iron moulds 
and put under heavy pressure with a screw press. 
Then holes were pricked by a machine, rivets placed 
in them, and so they were attached to the boots. 
This was the first machinery used in England for 
this sort of work. It was not patented, but was 
worked in great privacy and for a long time kept a 
complete secret.2 

By 1875, there had been perfected in the United 
States a machine which was a great improvement on 
the previous metallic attachment method, in that it 
took wire on which a screw thread had previously 
been cut, and turned or screwed it into the leather, 
no awl or piercing instrument being used. The 
length of the screw was automatically determined 
and, as a heavy pressure was brought to bear on the 
sole, the outsole, upper and insole were held firmly 
together while the screw was turned into place. The 
threaded screw prevented the fastening from work- 
ing loose or from forcing up the insole. Where firm- 
ness and solidity were desired, the machine seemed 
to meet all the requirements. This is, in fact, pre- 
cisely the principle by which today the bottoms of 
heavy working boots are attached, though the speed 
and operation of the machine have been much 
improved. 

There followed lasting machines which turned the 
uppers over the last and attached them by metal 
tacks to the insole. Finishing machines were intro- 
duced which trimmed the edge of the bottom of the 


boot by means of a revolving knife, and others by 
which the trimmed edge was set and ironed. 


** Giving Work Out ” 


There are two general comments which I might 
perhaps make at this point. Although much of the 
process of boot making was still being done by hand, 
the introduction of machinery for certain basic 
operations marked the beginning of the sub-division 
of labour, and it thus facilitated the factory system of 
manufacture. Nevertheless the old practice of 
“giving work out” died hard. For many years after 
the cutting and stitching of the uppers in the factory 
had become the accepted method, the assembling of 
the uppers and bottoms and much of the finishing 
process were done in the homes of the bootmakers. 
They collected the components from the factories and 
took the completed boots back to them for inspection 
and disposal. Many of the dwelling-houses in 
Kingswood, for instance, had their workshops in the 
yard at the back—built apparently at the same time 
as the house itself. As late as the years before the 
First World War, anyone walking through the 
Kingswood streets at a late hour on a winter’s night 
would pass many a lighted workshop at the back of 
the houses where the bootmakers, with some lost 
time to catch up perhaps, were finishing off the work 
which had to be “shopped” next day. The clink 
of the file striking the rivets or hob-nails and the 
thump of the hammer upon the leather are sounds 
well remembered by the older generations,3 and 
indeed they still recall to me memories of my boy- 
hood days. 


Need for Skilled Workers 


My other comment is that even when most of the 
operations that could be usefully mechanised, had 
been, the workmen still positioned and held the 
shoe. Stitchers, nailers, lasters were improved so 
that they could do more intricate work, do it faster, 
and do it more uniformly; machines were developed 
that drove many nails at once, a thing that not even 
a dozen shoe-makers could do. But the man still 
worked the machine and did not merely feed it. He 
still had to exercise, throughout the job, his guiding 
and manipulative skill. 

I have mentioned some of the most significant 
inventions in the development of shoe machinery, 
but it has necessarily been a very sketchy and incom- 
plete account. Today all the principal operations 
that go into the making of a pair of shoes are done 
by machine. Those operations amount to anything 
between 150 and 200 depending on the type of shoe, 
and not far short of that number of different machines 
are used in a modern factory at the present time. 
And yet I suppose that to an engineer the best 
organised shoe factory may appear as something of a 
shambles. I think he might find the process of 
moving the work to the different machines a subject 
of technical interest and importance, but I suspect 
that he would take some convincing that the whole 
thing could not be tidied up, simplified and standard- 
ised, 
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I am not so sure that he would be right—given 
that shoes have to be made on lasts, and made out 
of leather. The whole problem turns on these two 
factors and upon the very nature of the automatic 
machine. The last itself is a thing of a highly 
unmathematical shape. Not only so but, partly 
because of the infinite variations in the dimensions 
of the human foot and partly because of the dictates 


of fashion, there must exist an immense number of 


different lasts varying in toe shape, pitch, proportion 
and so forth. It is not just that there is a profusion 


of different last models but that the multiplicity of 


pieces, of fractionally varying size, that comprise a 
complete set of upper patterns for each model run 
into many hundreds. In a man’s plain Oxford shoe 
there are the vamp, the cap, and two quarters (each 
of these a different shape for the left and right foot), 
the tongue, the back-strap and three separate pieces 
for the lining. The standard variation in a last 
(which of course necessitates a corresponding varia- 
tion in the sections of the upper pattern) is }” in 
length and }” in girth for each full size, and, par- 
ticularly in the case of women’s shoes, these varia- 
tions involve slight adjustments to other components, 
such as the height of the heel. It is common in 
America for one last to be used in six different fittings 
(or widths as they call them there) and each width 
has 15 or more different lengths in men’s shoes size 
5 to size 13, including half-sizes. If you’ve been 
multiplying all this in your heads, your total number 
of “bits”? must already be approaching four figures 
—and we’ve only been considering one “‘model”’ of a 
last. 


Variation in Materials 


Finally, the making of shoes consists, in principle, 
in covering these infinitely varied lasts with a material 
which itself is little less variable. Just as human 
feet are dissimilar, so are the animals from whose 
skins leather is derived. Not only are no two skins 
or sides of leather identical in shape and texture, but 
within the area of a single skin or side there is a great 
variation of thickness and fibre and in the amount 
of its stretch. What makes for an even greater com- 
plication is that changes occur in the pieces of leather 
cut from the skins during the various processes of 
turning them into a pair of shoes. Two soles, for 
example, which are cut to exactly the same shape, 
which are—or have been made—identical in sub- 
stance, and which appear to be similar in texture, 
will behave differently when wetted or tempered in 
the course of manufacture. They may also behave 
differently when subjected to the pressure of the 
moulding or levelling machine which compresses and 
consolidates the upper and the bottom of the shoe. 
Even the area can be appreciably altered in this way. 
I have heard of the Rockwell test, which I believe is 
applied to steel to determine its hardness, but I do 
not think any such device could be practically used 
for such a raw material as leather. 

Perhaps I should mention here that the chief pur- 
veyors of machinery to the shoe trade (apart from 
upper-stitching machinery) are the British United 
Shoe Machinery Company, who are controlled by 
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the United Shoe Machinery Co. of America. I am 
indebted to them for much of the factual substance 
of this talk. They manufacture some 350 different 
types of machine for which they provide a main- 
tenance service from depots in the chief shoe-making 
centres of the country—and, indeed, of the world. 
In this country and the U.S.A. they employ upwards 
of 1,000 research workers, and though all shoe manu- 
facturers are not on cordial terms with them all the 
time, I think it only fair to say that they are a highly 
efficient and progressive organisation. They do not 
suffer from the virulent competition that we poor 
shoe manufacturers do, but there is nothing of the 
slothful indolence about this great Company that is 
commonly attributed to monopolies—or near-monop- 
olies. It is interesting that at their headquarters in 
Leicester they maintain a stock of more than 100,000 
separate and distinct machine parts, and that their 
total stock of parts for servicing is maintained at a 
figure of about 9} million! 


Difficulty of Automation 


The difficulty of using fully automatic machines, 
in conjunction with a queer-shaped thing like a last 
with all its variations of measurement, and an incon- 
sistent and capricious and unpredictable material 
like leather, is obvious, for it lies in the very nature of 
an automatic machine. Such a machine must do the 
same intricate thing over and over again—the very 
same thing precisely and exactly. Such machines 
will add and multiply and divide pounds and shillings 
and feet and inches, but only because two and two 
always make four. In shoe-making you never know 
when they are going to make three and fifteenth- 
sixteenths! It is, of course, this degree of impre- 
cision and these apparently inevitable variables that 
have determined the shape of the manufacturing 
process and the nature of the machinery employed. 
The machines are complex and intricate, but for the 
most part they remain elaborate power-driven tools. 
Since it cannot be foreseen in advance exactly what 
is going to be fed into the machine, it has to be so 
built that it can adjust itself according to the measure- 
ments which it takes from the individual shoe as it 
is fed into it. As we have seen, the method of 
manufacture is to take various components which 
have been manufactured, or cut, to close tolerances, 
and then assemble or fit them together like a jig-saw. 
The process is sequential, adding and altering process 
by process, and as it continues there develops an 
accumulation of small errors, corrections, and com- 
pensations. 

The social and economic aspects of all this are 
interesting. The decline in craftsmanship, and in 
the sense of personal satisfaction and personal re- 
sponsibility that the craftsman experiences, has had 
profound social implications which it is perhaps out- 
side the purpose of this talk to examine. The skilled 
operative in a shoe factory works hard and his job 
demands mental concentration and adroit manipula- 
tion, but I am inclined to think he gets more kick out 
of his work than does the bored, unskilled machine- 
minder employed in many other industries. 
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Incidentally, his sense that he is making a real 
contribution to the final result is increased by the 
fact that in the shoe industry factory-units are 
generally small. According to a report published of 
a visit to the States in 1945 by two prominent mem- 
bers of the industry in this country, the average of 
productive employees per establishment was 182 in 
America, compared with 152 in the United Kingdom. 
These figures, however, are given subject to certain 
qualifications, though they are not likely to be 
seriously inaccurate.4 Owners and directors are 
usually practical men who concern themselves 
closely with the day-to-day work of the factory: they 
are by no means a remote and Olympian body who 
have little personal contact with the workers in the 
shop. All these things, in my opinion, have contri- 
buted largely to the remarkable harmony and mutual 
confidence between owners, managers and men in 
my industry; we have had no major strike for nearly 
sixty years, and few agitators or political extremists 


are to be found among the 80,000 men and women _ 


that the industry employs. Incidentally that last 
strike—in the year 1895—was a very high-spirited 
affair. I have newspaper cuttings from the Western 
Daily Press and Mirror of that year, running into 
scores of columns and giving verbatim accounts of 
the speeches and statements of the protagonists. It 
is hard to pick out, from all the verbiage, exactly 
what the trouble was about, but undoubtedly the 
increasing use of machinery was a big factor. My 
father was a mild mannered and conciliatory man— 
at any rate by the standards of those days—but he 
was that year Chairman of the Kingswood Manufac- 
turers’ Association, and as such he had the doubtful 
pleasure of hearing a brass band, recruited I suppose 
from the ranks of the strikers, play Handel’s ““Dead 
March” from “Saul” outside his office window. 


But from that time reason and good sense have 
prevailed, and at least half of the credit for the 
satisfactory state of affairs today is due to the wise, 
responsible, and progressive men who have occupied, 
and still occupy, the higher positions in the Shoe 
Operatives’ Union. 


I have made something of a digression, but it 
brings me back to a question which is implicit in 
my account of the development of shoe-making 
machinery. If, in the future, stress of competition 
eliminates the smaller and weaker firms, and if those 
that remain tend to fuse together into larger com- 
panies and bigger units, then the development of 
fully automatic machines may be facilitated and 
speeded up. Moreover, if leather gives place more 
and more to synthetic materials—plastics for uppers 
and linings and resin-rubber compounds for soles— 
then the whole pattern of the mechanical develop- 
ment of the industry may indeed undergo a trans- 
formation. A smaller variety of lasts, styles and 
types per factory unit, more uniform raw materials 
and perhaps a greater precision in the preparation 
of parts and components may provide an economic 
justification for the heavy initial cost and the great 
technical complexity of developing fully automatic 
machinery. We may one day use machines which 
will take the shoe, position it for the operation, work 


upon it and eject it—being merely fed, and not 
skilfully manipulated by the workman. 


Whether the shoe industry is destined to develop 
along these lines I cannot tell. It may be that a 
rising standard of life will bring with it an increasing 
expenditure on clothing and footwear, and if so 
fashion changes may be more frequent and styles may 
be turned out in an even greater variety and profusion. 
Certainly that has been the trend in recent years. 
You have only to look at men’s feet today and com- 
pare the casuals, sandals, sports shoes with lattice 
fronts, rings instead of eyelets, all in a great 
diversity of shapes and colours and designs—you have 
only to compare such extravaganzas with the plain 
black and brown Oxfords that used to be worn by 
go% of men before the War, to perceive the change 
that has occurred. 


I don’t know much about women’s shoes, or, if it 
comes to that, about women, but their shoes appear 
to me to show as much diversity as their faces and 
figures. These trends certainly do not add to the 
likelihood of ultimate production by the completely 
automatic machine. 


Keeping the Interest in the Job 


Nor, as I have said, do I feel satisfied that automatic 
production would make our industry more attractive 
to young entrants. ‘Taking the horse-work out of the 
industry, as the Americans call it, is all to the good, 
but if you take the interest out of it too, and the sense 
that you, at least as much as the machine, are contri- 
buting to the making of an aesthetically satisfying 
article, then you may prove in the long run to have 
made industry less and not more attractive. I was 
struck by a remark in a recent B.B.C. talk in the 
series, ‘‘Prospect of Britain”. ““We seem to be relying 
at present, in the face of extreme economic need, on 
stimulating production among wage-earners by sys- 
tems of piece-rates and bonus incentives. But we 
must not think that these by themselves will be 
enough. The most important change we can intro- 
duce will be to make the work of the industrial 
wage-earner socially satisfying. We can do this by 
learning to think of the machine as a cultural agent 
and by developing the social opportunities and 
obligations of factory life. No society can long con- 
tinue in health by merely paying for work which it 
cannot make satisfying”’.6 


However, this is a highly controversial subject, and 
some of you may be anxious to challenge the pro- 
position that the development of fully automatic 
machinery is socially retrogressive. Whether it is so 
or not, the United Machinery Company of America 
are devoting much research in that direction. Their 
Research Division in Boston, I hear, are now demon- 
strating what they describe by the unlovely phrase 
“‘an operatorless link”. This is a set of six machines 
electronically controlled, when the shoes progress 
along the link, and are automatically fed into each 
machine as the appropriate station is reached. 


(Continued on page 35) 
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Ce printing is today more than ever in 
evidence, particularly in mass-produced maga- 
zines. Almost all of this is in four colours: yellow, 
magenta, cyan blue and black. There are still scien- 
tific and technical problems to be solved, but as the 
present progress towards their solution continues the 
use of colour will eventually become practicable and 
economically possible for a much wider range of 
printed illustration. 

Black-and-white illustration from blocks dates from 
the invention of printing. Photographic methods of 
block production have been in wide use for over 
sixty years. As a black-and-white illustration is in 
effect only an impression of a coloured picture, a wide 
variation in tone is acceptable to the user of print, 
even in high quality work. For colour printing, on the 
other hand, even of the cheapest mass-produced kind, 
the result is so near to the original that criticism of 
slight colour variation may arise and it is, in fact, 
still almost impossible to obtain, even in high quality 
printing, the accuracy and regularity of colour that a 
critical eye might reasonably demand. 

There are three important printing processes in use: 

1. Letterpress, with a raised printing surface, the 
oldest and most widely used method. 
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2. Lithography, with the printing surface and non- 
printing surface at approximately the same level, but 
the printing surface chemically prepared to retain a 
greasy printing ink and the non-printing surface to 
retain a thin layer of water to repel the greasy ink. 
In spite of the apparent complication this process is 
easy to prepare and is the fastest growing process. It 
is used for most labels, almost all posters and perhaps 
10% of all other printing except magazines, for 
which it is little used at present. 

Lithography is almost always printed today not 
direct to paper, but via an intermediate rubber- 
covered cylinder. There are practical advantages in 
this; the rubber adjusts itself to the roughness of the 
printing plate and makes the process less dependent 
on the smooth papers which are preferable for other 
processes. It reduces chemical action between the 
water wet plate and such chemicals as may be present 
in the paper. As the image is transferred, or ‘offset’ 
from printing surfaces to rubber cylinder and from 
rubber to paper, the process is now often known as 
the offset process. 

Collotype is a rather delicate (and today obsoles- 
cent) variety of lithography. 


ad 








oo 


3. Gravure (or photogravure) has a sunk printing 
surface which forms a mould for the ink. It is rather 
costly to prepare, but gives high quality, even on 
cheap paper. A liquid and volatile ink is used for 
this process. It is used on a small scale for high 
quality art reproduction and on a rapidly increasing 
scale for cheap illustrated magazines. For high 
quality colour work it has the disadvantage of fairly 
high cost, but more seriously of being rather difficult 
to control. 

A fourth method is still in the experimental stage, 
but may become of importance in the future. This 
makes use of an electrified surface to which charged 
powders are attracted. It appears to offer possi- 
bilities of very high speed and cheapness, but its 
application to colour printing appears to be far in 
the future. The American copying process of zero- 
graphy, in which a selenium-coated plate is electrified 
and the charge on it destroyed by the action of light 
in a photographic manner, is of remarkable simplicity 
and speed and is one of the forerunners of such 
electrostatic printing. 


What is Colour? 


What is colour? Even this is not easy to describe 
accurately and is not wholly explained scientifically. 
For at least 150 years it has been known that our 
vision in a good light seems to be based on three 
kinds of sensitive receptors: blue, green and red. 
When we look at a spectrum we see first red with 
our red sensitive receptors, then yellow with our red 
and green both acting, green with our green receptor 
and also red or blue receptors, according to which 
part of the green we are looking at, and so to blue. 
Finally the extreme end of the spectrum appears 
slightly purple, because not only the blue, but to a 
small extent, the red receptor is activated by it. 
Colour-blind people are those who have only two or, 
in rare cases, one kind of sensitive receptor. Although 
the facts seem to fit this theory well, the presence of 
three kinds of receptor has not been anatomically 
demonstrated. There are two kinds of receptor, but 
one of these, called “‘cones”’, operate only in a fairly 
strong light; the other, “rods”, operate in a dim 
light; of course, with a dim light we are all colour- 
blind, so it might be supposed that there are three 
kinds of cone. The mechanism is not yet discovered. 

A further complication arises from the fact that 
our perception of colour is not constant. Not only 
do we adjust our eyes to intensity of light (by closing 
down the “diaphragm”—the pupil) but we adjust 
to a surprising degree to variations in the colour of 
light. Although we notice that some colours look 
different in most artificial lights as opposed to day- 
light, we do not notice the enormous change that 
any simple instrument can show. If we see a blue 
on a white ground it looks darker than if we see it 
on a black ground, and if we see it on a yellow ground 
it seems much more intense. And yet, if we see two 
colours side by side which vary so little that they can 
hardly be detected as different by scientific means, 
we can clearly see that they are different. The result 
of this is that, although we have a quite precise 
method of describing the musical notes of the ordinary 


piano, we have only the vaguest way of describing 
the 3,000 or so distinct colours that can be separated. 
In fact, for most people their colour language would 
not describe more than about twenty different colours 
and perhaps twice as many more by the use of the 
words “‘pale”’ or “‘dark”. Two different methods of 
describing colours have been used; one is the scientific 
method, which states the amount of blue, green and 
red light absorbed. This is an international method, 
but still requires accurate and rather tedious measure- 
ment and, in fact, does not give the information the 
user needs. If, for example, we have a certain green 
and a paler version of the same colour, the trichro- 
matic measurement would not tell us that there was 
any resemblance between them. An alternative 
method, which although less scientific is more useful, 
takes a number of rather arbitrary bright colours, 
covering not only the complete spectrum, but that 
range of colour between violet and red which includes 
the various shades of purple between these two colours. 
All other colours may be described by numbering 
these basic or “pure”? colours and counting the 
amount of white pigment or black pigment which 
has to be added to the “pure” colour. Ostwald in 
Germany and Munsell in America prepared colour 
atlases on these bases and each has considerable use 
today. Difficulties of these methods lie in the 
necessarily arbitrary choice of the “pure” colours. 
For most hues existing pigments and dyes are not as 
bright as is desirable. Fugitive colours are obviously 
unsuitable. It is difficult to prepare large numbers 
of samples with the accuracy and permanency that 
is desirable, and simple methods of measuring 
accurately enough without the use of samples have 
not been devised. 

Colour specification is, therefore, still in a very 
unsatisfactory state, so that the printer, like any other 
user of colour, starts with a poor foundation. If he is 
merely printing coloured lettering or colour patches 
he will do his best to match a sample given him, 
but he must be careful. The colour of the ink he 
uses will look different when dry to when it is printed. 
If it is to be exposed to sunlight he must chose light- 
fast inks—this may mean he has to avoid some of 
the more brilliant pigments. If used for such a 
purpose as soap packing, it must be alkali resistant 
—some common pigments lose their colour even if 
exposed to weak alkali. For other purposes it must 
be acid-resistant; if it is to be varnished, it must not 
dissolve in the spirit used as a varnish solvent. 


Printing Inks 


Printing inks are in essence high quality paints— 
rather more finely ground and more concentrated. 
Ordinary printing inks dry by oxidisation by the air, 
some of the newer inks by polymerisation. News- 
paper inks, which are printed at high speed, dry by 
absorption of the vehicle into the paper, gravure 
inks by evaporation. Inks must be adjusted to suit 
the paper—some papers absorb so much ink vehicle 
that the pigment is left on the surface as a powder 
which rubs off. This can, of course, be avoided by 
suitable treatment of the ink, but acid in the paper, 
or high humidity in the atmosphere, to name only 
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two causes, can delay drying for some days of ink 
which, for high quality work, would be expected to 
dry in about twenty-four hours. The one exception 
is gravure ink, where drying is by evaporation and 
occurs in a matter of seconds. 


Colour Reproductior. 


I have mentioned the problem of the eye as an 
instrument for seeing colour. In reproducing colour 
illustrations or colour photographs we normally 
photograph in three colours plus black. The colours 
are, of course, the subtractive ones (removing one- 
third of the spectrum at a time), yellow, magenta 
and cyan blue. Pictures made by the projection of 
separate coloured light use the so-called additive 
colours, green, red and blue, to which the eye is 
sensitive. The Dufay process of photography, using 
coloured areas side by side, uses this method. White 
is obtained by red, green and blue patches side by 
side, yellow by red and green, green or red by green 
or red only. It is clear that the pictures will be very 
dark and in the alternative subtractive process, 
instead of adding colour side by side, the minimum 
light is subtracted to give the desired colours. Yellow 
subtracts blue, giving an impression of yellow; 
magenta subtracts green; cyan blue subtracts red. 
For white nothing has to be subtracted. For black, 
unless black ink is used, all three colours must be 
superimposed, each subtracting one-third of the 
spectrum, the three together subtracting the whole 
spectrum. Yellow and magenta superimposed re- 
move the green and blue of the spectrum, leaving 
only red; yellow and cyan remove blue and red, 
leaving only green. As the best cyan ink is rather 
dull, some of the green is removed also, giving a 
rather dark, dull green. The black, although 
theoretically unnecessary, has great practical advan- 
tages. Type is much pleasanter in black than in 
red or cyan blue and, of course, yellow would be 
unreadable. Shadows will be formed by the super- 
imposition of all three colours, but owing to variation 
of one colour or another are difficult to maintain 
sufficiently neutral or dense without the help of the 
black. Black ink is cheaper and dries more quickly 
than three superimposed colours, so that for a num- 
ber of reasons the black working makes the work 
easier and gives better quality at little extra cost. 


Introduction of Multi-colour Machines 


Until recent years, colour was printed almost 
entirely on one- or two-colour machines running at 
slow speeds. A one-colour machine meant the work 
had to go through the machine four times even to 
print one side of the paper and on a two-colour 
machine twice. Until about 1928, such printing 
was carried out on hand-fed machines with effective 
speeds of 1,000 per hour or less. Automatic sheet 
feeders raised this to 2,000 or even 3,000 an hour. 
As paper readily stretches with slight changes in 
humidity and successive printings must register 
accurately, practical printing sizes for colour work 
were limited to about 36 x 46 inches, or even smaller. 
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Such slow speeds, one or two colours at a time, in 
such small size sheets were, of course, not only too 
costly, but would take an impossibly long time on 
large edition magazines or other very large quantity 
work. 

A number of developments took place. The most 
important was the use of multi-colour machines, 
printing all four colours in one operation. Theoretic- 
ally all that was necessary was to put four single- 
colour machines together with some mechanical 
device for transferring sheets from one to another. 
Before this could conveniently take place, rotary 
machines were necessary. The conventional machine 
still used for most commercial letterpress printing 
consisted of a flat printing surface, weighing several 
hundredweight, reciprocating under a_ revolving 
cylinder which carried the sheets of paper. By 
placing the printing surface on a cylinder, recipro- 
cating motion is eliminated, the mechanism is sim- 
plified and higher speeds are possible. For letterpress 
the making of the necessary curved plates retaining 
colour register, although curved, presents difficulties 
and high costs which have still only partly been 
overcome. The other processes have easily been 
adapted to rotary methods. 

The printing of four colours in one operation not 
only speeds up operations, but eliminates the possi- 
bility of variation in the paper between printings 
with the misregister that this causes. It is thus 
possible to use much larger sheets—about twice as 
large, 50 x 70 inches being usual. Speeds of all kinds 
of machines have been increased greatly by improve- 
ments in design, and elimination of waste motion at 
every point, so that now 4,000 and even 6,000 or 
more per hour are possible in this larger size. There 
are still only a few four-colour machines in use in 
this country, although no doubt there will be many 
more soon. 


Special Purpose Machines 


For the production of the magazine with a circula- 
tion of a million or more, such as some well-known 
weeklies and monthlies, much higher speeds, even 
15,000 or 20,000 per hour, have been obtained by 
special purpose machines printing from the reel of 
paper in four colours both sides of the paper. Such 
machinery costs hundreds of thousands of pounds 
and is only suited to the size of the magazine for 
which it has been designed. The sheet-fed machine, 
although capable of less than half the speed, is much 
more flexible for a varied class of work. It can be 
started more easily and generally gives higher quality 
work. Printing from a reel on a multicolour machine 
presents problems of register, although these have 
been partly solved by electronic devices. 

One of the big problems of colour printing today 
is the high cost of paper and the research still neces- 
sary to produce paper which will have the mechanical 
properties enabling it to give good printing quality 
at high speeds. Printing often has to be carried out 
at slower speeds than the machine can accommodate, 
because the surface of the paper will not stand rapid 
printing with the mechanical pull of the printing ink 
on the fibres. 
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The use of colour photography, although it dates 
from as far back as 1865 (and even earlier) was not 
really on a firm foundation until the introduction of 
Kodachrome film in America in 1935 and of Agfa- 
color in Germany in 1936. These set far more 
exacting problems than the reproduction of artists’ 
drawings which had been the normal subject until 
that date. The straight photography of any subject 
through filters and the direct preparation of printing 
plates required heavy manual correction to obtain 
good printing results, owing mainly to deficiencies 
in the best magenta and cyan blue inks yet possible. 
On photographic subjects manual correction is not 
only tedious, but usually destroys photographic 
quality. Research, principally by Eastman Kodak 
in America, has been directed to making such cor- 
rections as are necessary by photographic or elec- 
tronic means. The latter appears to offer consider- 
able advantages and at least two kinds of machine 
are under development in America by the Radio 
Corporation of America and Time-Life organisation 
respectively. These machines are, however, still far 
from perfect and the alternative means of correction 
by photographic methods is not impractical, although 
it entails the making of many more than four photc- 
graphic plates. 


Automatic Controls 


If correction is to be minimised, much greater 
precision must be exercised in all photographic 
operations than is normal. This means automatic 
controls at stages of exposure and development. 
Additional plates must be made to correct faulty 
tone rendering in light parts, a characteristic of most 
photographic processes, especially the transparency 
processes. Further plates must correct for defects in 
the blue and magenta inks respectively. Means 
must be found for preparing a black plate of the 
required strength in the shadows, but not in the 
brighter colour where it will come unless eliminated. 
There are other problems and these range from con- 
trolling the exact tone in each colour through photo- 
graphy, the making of printing plates and the printing 
itself with its very thin film of printing ink. Any 
variations in one colour without corresponding 
variation in the other colours—and variation in one 
colour is obviously much more likely—will cause 
changes of hue which may easily be offensive. This 
particularly applies to light colours such as flesh 
tones and in dense shadows. In fact, the problem 
of colour printers is mainly a matter of maintaining 
tone values in the light tones and in the shadows. 
Even if the colour otherwise appears good, loss of 
flesh tone obviously spoils pictures with faces in them 
and loss of tone in the shadows will cause a picture 
to be flat and lifeless. 

In letterpress and lithography tones are obtained 
by splitting the image up into fine dots—the finer 
the dots, the lighter the tone, and vice versa. Although 


the same method may be used in gravure, this process 
has the ability to vary the thickness of its ink film — 
you will remember it is a kind of mould—so that it 
more normally obtains its tones by the varied depth 
of its etching and, therefore, of the ink which fills it 
in printing. 

You may expect to see a vast improvement in the 
quality of colour printing and to see it spread to a 
much wider use. We live in a coloured world. 
Black-and-white is a poor substitute. Mass produc- 
tion is gradually reducing the costs of colour and 
research will make possible much more consistent 
high quality. 








** DEVELOPMENT OF MACHINE PRODUCTION IN 
THE SHOE INDUSTRY” (concluded from page 31) 


My talk has not clearly described the various 
traditional methods of making footwear—riveting, 
sewing, welting, etc.—nor has it referred to the new 
methods (of which at least two are radical departures 
from the traditional) that have been developed—or 
are being developed—since the War. It has alter- 
nated between the historical, the speculative and the 
sociological—with, I am afraid, much less of the 
profoundly technical than you are accustomed to. 
For that you must blame your Secretary and his 
advisors. But I have enjoyed putting these facts and 
thoughts down on paper, and if you have been toler- 
ably interested, I am sufficiently repaid. 


References 
1. “Clarks of Street”, page 13. 
“Clarks of Street”, page 13. 
“Cobblers Tale”. 
Report by Denton & Colvin, Spring, 1954. 
Talk by Christopher Salmon. 


ve wo 





“TIME, SPACE AND PRODUCTIVITY ” (concluded 
from page 38) 


An endeavour has been made in this paper to 
emphasise the fact that even small reductions in the 
Direct Labour content of the manufacturing cost of a 
product, made by efficient methods, result in a chain 
reaction of other advantages. Its main purpose has 
been to show that whenever consideration is being 
given to the improvement of Productivity, there must 
be taken into account not only the ever important 
influence of Time but also the far-reaching conse- 
quences of Space. 


35 








TIME, SPACE AND PRODUCTIVITY 


by A. B. WARING. 


Managing Director, Joseph Lucas, Limited. 


Presented to a Joint Meeting of the Institution 


Birmingham, 15th September, 1954. 


IME is the basis of all industrial activity. The 
‘i ae of the factory, the type and number of 
machines, the tools and equipment are dependent on 
calculations based on Time. The greater the 
appreciation of the Time factor, the higher will be 
the standards of productivity. 


Wage incentives are based on Time and increasingly 
take the logical form of Time allowances, although the 
majority of incentives are still expressed as piece prices 
or job allowances which have been worked out from 
Time observations. 


Highly developed technical ability for its full 
achievement must be matched by equally highly 
developed ability for the determination and applica- 
tion of the Time factor. 


The continued improvement in the standard of 
living implies that the subsistence level has been 
passed and that consumer goods, of ever increasing 
volume and variety, at prices universally acceptable, 
become available. 


The greater the volume of production the more 
highly developed become the methods of production 
and operations become more and more automatic so 
that where at one time minutes were used for their 
calculation, seconds and fractions of seconds take 
their place, and where hours were taken to produce 
the final products, they are now produced in minutes. 
It is at this stage that the danger arises of presuming 
that when the Direct Labour Cost of an article has 
been consistently reduced—maybe from hours to 
minutes—there is little advantage to be gained by 
further improvement in the methods of production 
when such further improvement will result in only a 
few pence being cut from the cost of direct labour. 
That this is a fallacious line of thought will be 
demonstrated. 
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and the Birmingham Productivity Association, at 


ORIGINAL PRODUCT COST 
STAGE I 
Product “A” 
Output 100,000 articles per annum 


Cost per 
Total Cost Article 


£ £ a @ 

Materials : 100,000 I oo 

Direct Labour . : : 37,500 7 6 
Indirect Labour and other 

Overheads @ 200% 75,000 15 0 


Tora Factory Cost 212,500 2 2 6 





PRODUCT COST AFTER MAJOR 
REORGANISATION 
STAGE II 
Product “A” 


The product has been redesigned and re-laid out and, 
as a result of reduced cost and selling prices, the annual 
output basis is estimated at 250,000 articles per 
annum. 


Cost per 
Total Cost Article 
£ a ae 3 
Materials (substitute 
materials and design eco- 
nomies) 187,500 15 O 
Direct Labour (reduced 
operation cycle times, 34,375 2 9 
Indirect Labour and other 
Overheads @ 350% 


120,313 9 7 


Tota. Factory Cost 





= Reduction of 15/2d. or 35% in total cost per 
article, 
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The points to be noted are:— 

1. The job has been laid out on the assumption that 
with a substantial decrease in cost the demand 
will be more than doubled. 


2. The cost of production has been reduced by 35%, 
by the complete redesign of the product, having 
in view— 


(a) economies in materials by substitution of 
cheaper materials and in the weight of 
materials used ; 


(b) design for production enabling a complete 
re-layout, involving new automatic and 
specially developed plant and equipment, 
resulting in the production time being re- 
duced to little more than one-third of the 
original time. 


an increase in the rate of overheads, but a 
decrease in the overhead cost per article. 


(¢ 


Although the example might be cited as extreme, 
it is what can, and does, take place when a product 
lends itself to simplification of design and more auto- 
matic production processes. It might take a year to 
be made effective but the consequences would be the 
same if the change took place by stages over a period 
of several years. It involves a major operation on the 
part of designers, process and methods engineers and 
the manufacturing organisation. 


Outstanding results having been achieved, it might 
well be considered that further economies would not 
be worth while. Particularly would this appear to be 
the case because the Direct Labour Cost per article 
has been reduced already by nearly two-thirds, from 
7/6d. to 2/gd. The changeover has resulted in 
shillings being knocked off the Direct Labour Cost per 
article and it would appear to be impossible for any 
more shillings to be so deducted. Further improve- 
ments in production methods can result in reductions 
of pence only and we can now consider whether such 
further production economies are worth while. 


Let it be supposed that the methods engineers have 
worked out means for still further economies, which 
would result in a reduction in the Direct Labour Cost 
from 2/gd. to 2/6d., and that the capital cost of the 
plant and equipment necessary to make the saving 
would be £15,500. Let us ask ourselves the question 
—is the change worth while ? 


A saving of three pence per article on the Direct 
Labour Cost calculated on the existing production 
basis of 250,000 articles a year, would result in an 
annual saving of £3,125 so that it would take five 
years to recover the investment of £15,500 in the plant 
and equipment. If this were the whole picture, it 
would be a matter of argument whether or not the 
disturbance which always results from factory changes 
is worth the potential saving; in point of fact it is far 
from being the whole picture, as the next example will 
demonstrate. 


PRODUCT COST 
AFTER FURTHER REVISION 


STAGE III 
Product “A” 


Based on methods improvements resulting in a minor 
decrease of 3d. in Direct Labour costs per article 
and an expansion in output as a result of increased 
capacity to 275,000 articles per annum. 


Cost per 
Total Cost — Article 
‘ fs ¢ 
Materials 206,250 15 oO 
Direct Labour . 34,375 2 6 
Indirect Labour and other 
Overheads @ 375% 128,906 9 4 


Tora. Factory Cost 369,531 «1 6 10 





= A further reduction of 6d. or nearly 2% in 
total cost. 


The points to be noted are: 

1. That a decrease of 3d. in Direct Labour Cost 
results in a higher rate of overheads when 
expressed in terms of a percentage on Direct 
Labour but which nevertheless when expressed 
in money terms per article produced shows a 
reduction of 3d. 


2. The total cost reduction shown is 6d. or nearly 
2%, per article. 
3. The annual output capacity has been increased 
from 250,000 to 275,000 articles per annum. 
The conclusions to be drawn from the example are 
that the changeover is very well worth while, not only 
because of the 3d. saving in Direct Labour Cost but 
also because of other consequential advantages :— 
The saving of 3d. in Direct Labour is the equivalent 
of a 10% reduction in production Time. 
A 10% reduction in production Time has the same 
effect as providing 10°, more productive Space. 
A 10% increase in Space makes possible an increase 
in productive capacity with some reduction in over- 
heads per article and, as a result, a wider market. 
More important than any other factor is the fact 
that a saving of 3d., or 10%, in Direct Labour if 
pursued and encouraged, will eventually lead to 
further economies in Time and Space with resulting 
decreased costs, increased capacity and sales; but 
if not pursued or discouraged, will lead to stag- 
nation. 


High productivity results primarily from a state of 
mind which takes into account not only immediate 
cost advantages but aiso the indirect but far-reaching 
advantages to be gained by economies both in Time 
and Space. 

Space may be defined as the area taken up by the 
factory or by the plant, equipment or services within 
it. High utilisation of Space implies that the plant, 
equipment and services within the factory are used to 
the very best advantage. 
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Of the various factors adversely influencing the high 
utilisation of Space, single-shift working is the most 
obvious. 

Any discussion on the subject of shift working arouses 
immediate reactions to its sociological consequences, 
such as its affect on family life in the case of the married 
man who works on a night shift and has to sleep whilst 
his children are playing about the house and take his 
meals at times different from those of the rest of the 
family. For other sociological reasons legislation 
prevents the employment of women and young per- 
sons on night shifts. 

On the other hand, services to the community and 
to industry such as gas, electricity, transport, tele- 
phones, etc., have to be operated, of necessity, on a 
continuous shift system and many industrial processes 
concerned with steel, glass, chemicals, etc., can only 
be carried out on a continuous production basis. 

Three-shift working is commonplace in American 
factories and taken for granted by management, staff 
ard workpeople who are not conscious of any ill- 
effects, a fact commented on by many of the Anglo- 
American Productivity Teams. In British factories it 
is not uncommon for night shifts to operate, par- 
ticularly in departments where very expensive 
machinery is in use. 

Other things being equal, a factory working a single 
shift cannot compete with a factory making a similar 
product working two or three shifts, and this would 
apply if the single-shift factory was in England and the 
multi-shift factory was in Germany or elsewhere. 

For a generation or more, it has been the tendency 
in British industry for the operation of multi-shift 
systems to be restricted and wages agreements with 
the Unions provide for penalities by way of higher 
hourly rates of earnings for shift workers. For the 
sociological reasons given and in the circumstances of 
today, when the great majority of the industrial 
population is fully employed on normal single day- 
shift working, it is unprofitable to contemplate the 
possibility of introducing three shifts where only one 
exists. In many localities, the building up of night 
shifts presents serious difficulties and it is not uncom- 
mon to hear criticisms of their efficiency; this is not 
because there is anything inherently wrong with them, 
but because of inadequate supervision. 

A factory working a single day shift which is faced 
with the necessity of increasing production beyond the 
capacity of its plant and equipment, will in the ordin- 
ary course of events set up a night shift which will 
supplement the day shift but will not otherwise affect 
its normal working or the flexibility provided by its 
overtime hours. Where, however, the future pros- 
pects give promise of continued demands or in cir- 
cumstances where it is not possible to set up a night 
shift or where an entirely new manufacturing unit is 
in contemplation, it is very well worth while to con- 
sider the economies and other advantages to be gained 
by the operation of a double day shift system. It 
should ke mentioned that for a double day shift both 
men and women may be employed. 

Taking the case of the engineering industry where 
normal working hours are 44 per week, if two day 
shifts are substituted, the hours worked would be 75 
per week provided the first shift worked from 6 a.m. 
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to 2 p.m. and the second shift worked from 2 p.m. to 
10 p.m. With a five day week and a meal break of 
half-an-hour per shift, each shift would work 373 
hours per week. Operators would expect to earn the 
same on a two shift basis as would be earned on a 
single shift. 


Basis of two-shift working 


6 a.m. to 2 p.m. and 2 p.m. to 10 p.m. 
with a half-hour break for meals. 
Production hours per week = 95 
Production hours increase 
over normal week of 44 hours 31 hours or 70%, 
PRODUCT COST 
ON TWO-SHIFT BASIS 
STAGE IV 
Product “A” 


Assuming an output of 468,000 articles per annum, 
i.e. 70% more than single-shift working. 


Cost per 
Total Cost Article 
£ . @ @& fe 4 
Materials 351,000 15 oO 
Direct Labour . 58,500 2 
Add 173% in- 
crease in overall 
hourly rate, i.e. 
Shift Supplement 10,238 5 
68,738 —— 2 11 
Indirect Labour and 
other Overheads 
@ 250% 171,845 oy 
Torta Factory Cost 591,583 I 5 3 








= A still further reduction of 1/7d. or 6°%, on the 
previous cost of £1 6s. 10d. 


The points to note are: 

1. As a result of shift working the Direct Labour 
Cost per article has increased by 5d. (17$°%) but 
as a result of better utilisation of Space, the 
Overheads have been reduced by 2/- per article, 
making a net saving of 1/7d. or 6%. 

2. As a result of the increased working hours the 
factory output has been increased by 70%, the 
greater volume being sold as a result of the 
reduced cost together with the profit margin 
being spread over the greatly expanded output. 

The economy of Space gained by operating shifts 

results not only in a reduction in costs but in reduced 
capital investment. There is also an overall benefit 
that accrues by running plant and machinery for 
longer hours and, as a result, it is worn out and 
replaced with more modern plant at shorter intervals ; 
in consequence, the factory is maintained in a highly 
competitive condition providing security for all 
employed in it. 

(concluded on page 35) 








The 1955 Associate Membership Examination 


The 1955 Associate Membership Examination of the Institution will be held during the last two weeks in 
May. Entry Forms, which may be obtained from the Education Officer, must be submitted so as to be re- 
ceived at 10, Chesterfield Street, London, W.1., together with the appropriate Examination Fee, 

(a) from candidates resident in the United Kingdom—on Ist April, 1955. 
(b) from candidates resident outside the United Kingdom—on Ist March, 1955. 


The examination timetable will be as follows : 











DATE 10 A.M. 2.30 P.M. 
Wednesday 18th Workshop Technology Engineering Drawing 
Thursday 19th Practical Mathematics Applied Mechanics 
Friday 20th English Materials and Machines 
Saturday 21st Foundry Processes Hot and Cold Forging 
Monday 23rd Machine Tools Jig and Tool Design 
Tuesday 24th Metallurgy Metrology 
Wednesday 25th Press and Sheet Metal Work Applied Electricity 
Thursday 26th Welding Processes Plastics 
Friday 27th Introduction to Industrial Production Planning or 

Management Work Study 














The Education and Membership Committees have 
recently considered the requirement that applicants 
for membership must pass in English in order to 
qualify in Part I. It was noticed that a considerable 
number of applicants qualify in technical subjects at 
Colleges—sometimes up to H.N.C. level—and then 
find themselves, perhaps quite late after having left 
school, having to pass in English. 

The Committees stated they regard ability to use 
English as essential for a competent and practical 
production engineer, and affirmed that they will con- 
tinue to require a pass in English before an applicant 
can be considered as qualified academically for either 
Graduate or Associate membership. 
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Lord Austin Prize 


The attention of all Graduates of the Institution 
is drawn to the announcement relating to the Lord 
Austin Prize for 1954/55, which was published in 
the December issue of the Journal. The value of the 
Prize is £17. 10. 0. and the conditions of entry are 
as follows : 


1. All graduates of the Institution under the age 
of 30 years may compete. 


2. Essays may be submitted on any subject within 
the field of production engineering. Titles of 
essays and a brief synopsis must be sent to the 
Secretary of the Institution not later than Ist 
March, 1955. 


3. Essays should be not less than 2,000 nor more 
than 4,000 words in length. 


4. Completed essays must be submitted by 30th 
April, 1955. 


SOUTHAMPTON MEETING 





Third Aircraft Production Conference 

The Third Annual Conference on Aircraft Produc- 
tion, organised by the Southern Section of the Institu- 
tion, is taking place at the University of Southampton 
(by kind permission of the Vice-Chancellor) on 14th 
and 15th January. 

The theme of the Conference this year is “Integral 
Construction contrasted with Traditional Methods” 
and details of the programme have already been cir- 
culated. 

It is hoped to public a full report of the Conference 
in the March issue of the Journal. 


Mr. S. P. Woodley at Southampton 

A most successful meeting took place in the 
Southern Section on 18th November last, when Mr. 
S. P. Woodley, M.B.E., Superintendent of Vickers 
Armstrongs (Supermarine) Ltd., spoke on “‘Provoca- 
tive Tooling Methods for Aircraft”. The Chairman 
of the Section, Mr. F. T. West, M.B.E., presided. 

The photograph below, taken after the lecture, 
shows, left to right: Mr. J. W. Taylor (Section Hon. 
Secretary); Mr. A. W. Turner; Mr. T. Gilbertson 
(Section Committee Member); Mr. S. P. Woodley; 
Mr. F. T. West, M.B.E. (Section Chairman); Mr. 
W. Morgan, M.B.E. (Secretary, Machine Tool Trades 
Association); Mr. Norman Stubbs, M.B.E. (Editor, 
*“Machinist’”’); and Mr. W. E. Goff (Editor, “‘Aircraft 
Production’’). 





“THE AUTOMATIC FACTORY — 


What does it mean?” 


National Conference to be held at Margate, 16th /19th June, 1955. 


N recent months considerable publicity has been 

given to the subject of the automatic factory. There 
can be few people in industry who are not aware of 
some of the steps taken in their factories which are 
part of the approach to what has been called the 
Second Industrial Revolution, so that automation is 
no longer a dream, but in many forms is with us 
today, and the future automatic factory, far ahead 
though it may be for most of us, is beginning to take 
shape in the minds of some people. 


The dawn of this “ automatage”’, as it was des- 
cribed by the President of the Institution, Sir Walter 
Puckey, at a recent conference on Electronics, is the 
subject of intense interest on the part of many people. 
The industrialist views it as one of the answers to his 
production problems. The scientist and technologist 
welcome it as the fruition of their skill and ingenuity. 
The economist looks to its contribution towards the 
maintenance of the country’s trade and commerce 
and its prosperity. The sociologist and the educa- 
tionalist are already trying to forsee and prepare for 
the effects on the human being of this latest and most 
interesting industrial development. 


While much of the discussion about the effects of 
automation can only be based on conjecture at this 
stage, some inescapable facts emerge. It can be 
stated with some certainty that the development of 
automatic processes is of major assistance in improv- 
ing the standard of living by increasing production 
per man, reducing costs and thereby extending 
markets. It can also be accepted that as time goes 
on exhausting manual labour will be reduced and 
the tedium removed from many operations and pro- 
cesses. 


But the period of development of these processes 
throughout industry will be a long one and many 
difficulties remain to be overcome—some of which 
can be clearly seen at the present time, and others 
which no doubt will not be apparent until automa- 
tion is more widely established. 


It is desirable, therefore, that the advances up to 
date should be considered and as much information 
as possible gathered about the future picture. It is 
for this reason that the Institution of Production 
Engineers is to hold a National Conference at Mar- 
gate, next June, on the subject of ‘“ The Automatic 
Factory—What does it Mean?” At this Conference it 
is hoped that managers, engineers, educationalists, 
scientists and sociologists will come together to ex- 
amine what the future holds and to discuss their 
mutual experiences and problems. Particular con- 
sideration will be given to the impact of automation 
on the smaller firms. 


This Conference will be the first held in Britain 
exclusively on this subject, which intimstely concerns 
every production engineer. Already considerable 
interest in the Conference has been aroused by the 
preliminary announcements in the technical and lay 
press in the United Kingdom and abroad, and 
applications to attend are already being received. 


Further details will appear in next month’s Journal. 


If you are. contemplating attending the Conference 
you are advised to book your accommodation at 
Margate, as soon as possible. Lists of hotels may 
be obtained from the Secretary, 10 Chesterfield 
Street, London, W.1. 
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Western Section Dinner-Dance 











This photograph shows members and guests of the Western Section assembled for dinner. 


The Western Section of the Institution held their 
Annual Dinner and Dance at the Berkeley Cafe, 
Bristol, on Thursday, 14th October last. As is usual 
on this occasion, it was a civic function and the Lord 
Mayor, Alderman G. G. Adams, the Lady Mayoress, 
and the Sherriff of Bristol and his Lady honoured 
the Section by their presence. 

The toast of “ The City and County of Bristol ” 
was proposed by Mr. R. S. Brown, Member, General 
Manager of the Aircraft Division of The Bristol 
Aeroplane Company. In his response, the Lord 


Sheffield Section Dinner 
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Mayor made reference to the engineering achieve- 
ments in the City of Bristol. 

The toast of “ The Institution” was proposed by 
Professor A. R. Collar, Dean of the Faculty of Engin- 
eering of the University of Bristol, to which Mr. 
W. F. S. Woodford, Secretary of the Institution, 
responded. 

The Chairman of the Western Section, Mr. E. F. 
Gilberthorpe, proposed the toast of “The Ladies”, 
to which Mrs. F. G. C. Sandiford made a very 
suitable response. 


The Annual Dinner of the Sheffield Section, held on 11th 
October, 1954, was obviously an enjoyable function. This 
photograph includes some of the prominent personalities 
who attended the Dinner. From left to right are Mr. D. A. 
Palmer, President of the Sheffield Chamber of Commerce; 
Mr. E. Levesley, Chairman of the Sheffield Section; Sir 
Walter Puckey, President of the Institution; Alderman J. H. 
Bingham, Lord Mayor of Sheffield; Mr. W. G. Ibberson, 
Master Cutler; and Sir Charles Goodeve, Director of the | 


British Iron and Steel Research Association. 











The President of the Institution, Sir Walter Puckey, 
has accepted the invitation of the Postmaster-General 
to serve on the Television Advisory Committee. 


Mr. J. Winskill, Member, who is the Northern Area 
Sales Manager for the Newall Group of Companies, 
will now cover the Scottish area until a new sales 
representative is appointed. 


Mr. F. Caldwell, Associate Member, has relin- 
quished his position with Metropolitan-Vickers of 
Manchester, and has now taken up an appointment 
as Works Manager, Central Engineering Establish- 
ment, National Coal Board, Burton-on-Trent. 


Mr. E. Percy Edwards, Member, has resigned his 
position as Joint Managing Director from the board 
of The Lapointe Machine Tool Company, Ltd., and 
has left the Company. Mr. C. T. Parkin has been 
appointed Managing Director as from 1st January, 
1955. Mr. Edwards will remain at his office, White 
Hovse, 111, New Street, Birmingham, 2, as heretofore. 


Mr. George Crook, Associate Member, has been 
appointed Vice-Principal of Garrett’s Green Tech- 
nical College, Birmingham. 


Mr. M. H. Horton, Associate Member, has taken 
up an appointment as a Lecturer at the Work Study 
School, College of Aeronautics, Cranfield. 


Mr. A. H. Luker, Associate Member, has recently 
taken up an appointment with Messrs. R. F. Thomp- 
son Limited of Harlow, Essex, in their Die Design 
Department. 


Mr. H. F. Maton, Associate Member, has relin- 
quished his position as Chief Mechanical Engineer of 
Johnson, Matthey & Co. Ltd., and has now been 
appointed General Manager of their subsidiary com- 
pany, The Harlow Metal Company, Harlow. 


Mr. J. B. Montgomerie, Associate Member, has 
taken up an appointment as Works Manager with 
Glenfield & Kennedy (Aust.) Pty. Ltd., Adamstown, 
Newcastle, Australia. 


Mr. G. Nichols, Associate Member, has now been 
appointed Acting Factory Manager of the Hatfield 
Factory of The de Havilland Aircraft Co. Ltd., on the 
closing of the Letchworth Factory where he was 
Manager until the end of September. 


Mr. H. C. Perry, Associate Member, has resigned 
as Chief Production Engineer with Collars Limited, 
and has taken up an. appointment as Production 
Engineer with the Plessey Company, Ilford. 





news of members 


Mr. G. A. Ricketts, Associate Member, has been 
appointed Overseas Sales Executive for Weeks 
Engineering Products Limited, Sunderland, in their 
Overseas Sales Division, London. 


Mr. E. Ward, Associate Member, has been 
appointed Manager of the Production Division, 
Information and Research Department of the British 
Institute of Management. 


Mr. Z. Funt, Associate Member, has been appointed 
Principal of the Technical High School, Belize, 
British Honduras. 


Mr. B. Burkinshaw, Graduate, is now employed as 
a Senior Designer Draughtsman with General 
Descaling Co. Ltd., of Worksop, Notts. 


Mr. A. D. Fogg, Graduate, has taken up the posi- 
tion of Assistant Works Manager, at A.E.C. Limited, 
Southall. 


Mr. R. Gunnell, Graduate, has taken up an 
appointment with Skefko Ball Bearing Company, 
London. 


Mr. T. P. Keenan, Graduate, has been appointed 
Chief Tool Designer with Lucas-Rotax Limited of 
Scarborough, Ontario. 


Mr. John A. Lovell, Graduate, has relinquished his 
position as Planning Engineer with Jaguar Cars 
Limited, Coventry, and has now taken up an appoint- 
ment as Technical Assistant to the Production 
Manager at The Iso-Speedic Company Limited, 
Coventry. 


Mr. J. L. Noble, Graduate, has recently changed his 
appointment and is now a Process Layout Engineer 
in the Production Engineering Department of Hoover 
(Washing Machines) Limited, South Wales. 


Mr. D. R. Portman, Graduate, has been transferred 
from the Rugby to the Liverpool Works of the English 
Electric Co. Ltd., to take up an appointment as 
Fabrication Superintendent in the Transformer 
Works. 


Mr. R. J. Temple, Graduate, is now Engineer III, 
with the Ministry of Supply D.I.E.M.E., at Bromley, 
Kent. 


Correction 

An announcement in the December issue of the 
Journal inferred that Mr. Harold Vernon, Member, a 
Director of Thos. W. Ward, Ltd., of Sheffield, had 
been appointed Chairman and Managing Director 
of the Company. This was due to an editorial error 
which is greatly regretted. Mr. Vernon has, in fact, 
been appointed Chairman and Managing Director 
of Fredk. Town & Sons, Ltd., of Sheffield, whose 
entire share capital has been purchased by Thos. 
W. Ward, Ltd. 
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Hazleton Memorial Library 











Monday to Friday each week. 
classification number could be quoted when ordering books. 


REVIEWS & 
ABSTRACTS 





Members are asked to note that the Library will normally be open between 10 a.m. and 5.30 p.m. from 


It would be helpful if, in addition to the title, the author’s name and the 


Members are reminded that the Library service is available to all members of the Institution and the 


Librarian is always willing to assist with enquiries. 


REVIEWS 


“Graphical Spring Design” by V. _ Tatarinoff. 
Brighton, Machinery Publishing Co., Ltd., 1953. 
64 pages, graphs. 4/-. (Machinery’s Yellow Back 
Series No. 32.) 

This publication, like its companion volumes in the 
series, is essentially a guide-book for the specialist, 
and is intended by the Compilor “for the purpose of 
providing the designer with a number of useful starts 
and examples. ... ” 

The text is in three chapters of approximately equal 
lengths : 


I. Helical Springs. 
II. Volute, Spiral, Cantilever and Disc Springs. 
III. Beryllium Copper for Springs. 


Chapter I opens with an explanation of the 
reasoning used in constructing the first chart, namely, 
the relationship plots between Load of Working and 
Diameter Ratio for Round Material Helically Wound. 
Use has been made of a correction factor to allow 
for inner coil fibre stress (American Research Com- 
mittee on Springs 1928) and credit is due here, as 
throughout the publication, for the clear definition 
of units and symbols used in the developed equations. 

Springs of sections other than round, i.e., square, 
flat, are treated, and on page 13 there is a curve 
of U.T.S. (Torsional) values for Silico-Manganese and 
.55%C. Steel Springs material related to Section 
dimensions that should lead to others being developed 
of the same form elsewhere in design offices, etc. 

Plentiful examples throughout this section illustrate 
the points stressed; especially is this true of “ Design 
for Minimum Overall Dimensions”, which contains 
some excellent data on the determination of deflections 
when one helical spring is placed within the coil of 
a larger 

Chapter II is quite thorough in its treatment of 
both volute formed and spiral formed springs and the 
slot article (pp. 52 to 54) on Bellville washer com- 
pression calculations is really excellent. 

Chapter III on the beryllium copper alloy will 
prove of very considerable value to designers dealing 
with springs for highly corrosive conditions of working, 
irrespective of form that the springs must take. 

K.J.A. 


“ The Writings of the Gilbreths” by Frank Bunker 
Gilbreth and Lilian Moller Gilbreth. Edited by 
W. R. Spriegel and C. E. Myers. Homewood, IIl., 
Irwin, 1953. 513 pages. £3. 0. 0. 

This is a new testament on Management and Motion 
Study ccmprised of the early epistles and recorded 
lectures of F. W. and L. M. Gilbreth, the American 
pioneers of the science. 


Most productive executives are now applying motion 
studied principles to their processes to a greater or 
lesser degree, but some may be surprised to learn 
that the Gilbreths had done it in great detail as far 
back as the latter years of the last century. 

Mr. and Mrs. Gilbreth ran a building contracting 
organisation and, noticing the various customs of 
bricklayers of different nationalities, found that whilst 
each had advantages and disadvantages over the other, 
all used far too many movements of arms and legs 
in the laying of a brick. Intensive study of the 
craft resulted in specially constructed scaffolds, cor- 
rectly placed brick piles and mortar boxes and properly 
designed tools, so that the eventual movements to 
lay a brick was reduced from eighteen to about five 
and previously unheard of quantities of bricks laid 
per hour by bricklayers who adopted the Gilbreths’ 
method. 

The first few chapters in this book deal with the 
study of motions in bricklaying and as there were, 
and still are, millions of bricks to be laid that trade 
provided an ideal field, but the knowledge gained 
and techniques developed soon spread to other 
repetitive processes with remarkable results. 

Every contingency and need of a worker and his 
job received careful thought and attention in their 
investigations and, far from being a new form of 
slave driving, their methods resulted in that standard 
of high production at less effort for big wages under 
ideal conditions which is associated with American 
industry. 

The psychology of management is also fully dealt 
with, the writings on fatigue study provide excellent 
reading and Gilbreths’ motion study of work suitable 
for the handicapped and war disabled is most 
commendable. 

The Editors have done a very good job in collecting 
together, eliminating the obsolete and publishing these 
writings of the Gilbreths and I commend the book 
to all managers, students of production, foremen, trade 
union executives and workers of welfare organisations. 
From personal observations of bricklaying methods still 
used in this country, even by large contractors, I 
would say that a study of the Gilbreths’ work described 
in the early chapters and adoption of their methods 
by such contractors would pay handsome dividends. 

S.H. 
** Standard Costs for Manufacturing” by Stanley B. 

Henrici. 2nd_ edition. London, McGraw-Hill 

Publishing Co., Ltd., 1953. 336° pages, diagrams, 

charts. £1. 19. 6d. (Mc-Graw-Hill Accounting 

Series.) 

As its name implies, this is a book on standard 
costs in the field of manufacturing. It, therefore, deals 
only briefly with budgeting and hardly at all with 
financial accounting, but the treatment of standard 





costing is full and detailed. The steps to be taken 
in changing over to a system of standard costs are 
clearly described, and there is discussion of the relative 
merits of systems, ranging all the way from semi-job 
costing to full standard costing. The emphasis 
throughout is on “responsibility accounting”, with 
special attention being paid to those costs which are 
under the control of supervisory grades. To this end, 
there are two chapters dealing with incentive plans 
for supervisors. The terminology is American, but 
British readers will find little difficulty in that. 
C.H.S. 


“Fundamentals of the Working of Metals”, by G. Sachs. 
London, Pergamon Press, 1954. 158 pages. Diagrams. £1. 10.0. 
When I was asked to review this book a special request was 

made that it should be done quickly. Now I have read it, the 

reason is obvious. The demand for borrowing the book should 
be very great among those people who wish to improve their 
knowledge of press work and forging. 

There are 153 pages of well-planned information on most 
aspects of sheet metal forming. The book begins with the 
effects of temperature and speed of forming, chemical composi- 
tion and grain structure. The second part is concerned with the 
tools used in actually shaping the material. The forming methods 
are classified and the reasons for many troubles explained. The 
book concludes by describing various forms of press tools, bind- 
ing machines, rolls, etc. 

Throughout the book a very practical outlook is evident. 
Economy is given as a reason for a certain type of tool, short 
set-up time is mentioned in another section. In some cases a 
complete sequence of operations is described. The book is 
amply illustrated, my only criticism being that a similar system 
is used for numbering the pictures as for the writing matter. 
This leads to confusion because the numbers do not correspond. 

This work must not be mixed up with the usual type of “guide 
to press tool design and manufacture” book of which we see so 
much. This book must be read thoroughly and the fundamental 
knowledge thus gained must then be applied to the particular 
problem in hand. Because the information is so well explained, 
however, this task should not present much trouble. 

I will conclude this short review by saying that ‘“‘Fundamentals 
of the Working of Metals” is a first-class book, which is both 
useful and interesting to students, and invaluable to those people 
whose calling requires a sound basic knowledge of sheet metal 
forming and who do not wish to be “blinded by science’’. 

R.E.M. 


“Milling Cutters: a Guide to their Correct Selection, 
Application and Maintenance.” Metal Cutting Tool 
Institute, N.Y. Milling Cutter Division of the Institute, 1953. 
39 pages Illustrations. Diagrams. 10s. 

This is a relatively short booklet, the fourth in a series devoted 
to milling as a machining process. It is more suitable for those 
who desire only the broad essentials of milling rather than for 
technical staff and management who require more exhaustive 
treatment. There is a tendency towards over-simplification 
and dangerous generalisations; for example, when discussing 
the relation of cutter cost and cutting speeds it is stated: “In 
general their life increases as the speed decreases”’ 

The book deals with its subject in four sections, namely, 
Economics, Design, Application and Maintenance: by far the 
greatest part being devoted to the section on Design. This 
section, after commencing with classification of cutter types 
with photographs, proceeds to outline nomenclature, machin- 
ability of various materials, and then provides useful and 
detailed information and classification of the various types of 
high-speed steel and tungsten carbides. It should be noted that 
the data concerning high-speed steel and carbide is general 
information not necessarily applicable only to milling cutters, 
but also to other metal-removing operations. 

A number of tables is published throughout the book giving 
usual data on speeds and feeds, cutter rake angles, horse-power 
required, etc., for the various basic work materials. 

E.C. 


“Deep Drawing”: review of the practical aspects of Professor 
H. W. Swift’s researches,.by J. Willis. oo alae 
1954- 134 pages. Illustrations. Diagrams. £1. 

One point must be clearly understood before po aie is 


made to read and digest the contents of this book; it is not a 
record of original work or researches carried out by the Author. 
It is a review of work carried out under the direction of Professor 
H. W. Swift—work that has been proceeding along intelligently 
planned lines for seventeen years or so. 

In the course of these extensive investigations a great amount 
of data and knowledge has been accumulated. Much of this 
information has been published as individual items in various 
scientific journals and as papers to a number of learned societies. 
Up to the present time, however, the results of these investiga- 
tions have remained scattered and out of reach of the larger 
proportion of technicians to whom they would be of interest. 
In this book Willis has, at the request of the committee responsible 
for the work, made an attempt to collate and review the work of 
Professor Swift in order that it may be more readily available to 
the large interested public. 

At first sight the book may seem disjointed, and some sections 
may appear to be unconnected with those preceding or following. 
The author, however, should not be too severely dealt with on 
this score, for to crowd into some 134 pages the results of such 
prolonged investigations is a thankless task. A slight increase 
in the size of the book, and thereby more continuity, would have 
been well worth while as an author is not restricted as regards 
book length. 

As has been stated, the book is abstracted from original reports 
of work carried out, and it does appear that on certain graphs 
and plots of results the notations obviously refer to items in the 
original reports but do not appear in the book. Under these 
circumstances, it would probably have been better to re-draft the 
figures than to reproduce them directly from the original figures. 
It would also have been an advantage had the Author drawn 
conclusions from the work covered by each chapter, and made 
comparisons or recommendations in the light of industrial 
experience. 

Having levelled these criticisms, serious consid: ration can be 
given to the information contained in the pages of this book. 
The technique of deep drawing has been established so long that 
the accumulated experience of generations is usually able to 
provide an answer to any problem encountered. What it is 
usually unable to do is to say why seemingly impossible shapes 
can be imparted to sheet metal. This is to admit that deep 
drawing has so far remained an art rather than become a 
science. Research workers and scientists have been the first 
to acknowledge that the progressive technician has always been 
ahead in providing the answer to “How?”. The scientist is 
now trying to provide the answer to the supplementary question 
“Why ?’’. The contents of this book represent a serious attempt 
to supply that answer. 

Bearing in mind that this is a review of prolonged scientific 
investigations, it is not a text-book of formulae for press tool 
draughtsmen. Much useful information for their guidance, 
however, will be found in its pages. It is hoped that from the 
information presented formulae will eventually be developed and 
a better understanding will be obtained of the mechanics o 
deep drawing. 

Although the designs for the experimental equipment, 
described in Chapter 1, are not strictly in accordance with tools 
used in industry generally, the principles on which the designs 
are based are directly applicable and are therefore worth serious 
study and consideration. In this connection the Author would 
have rendered valuable service had he pointed out the usual 
troubles encountered in the normal press shop when attempting 
severe drawing operations, using either spring blank-holding 
or clamp plate blankholding. These methods may be (indeed 
are) successful when working on the comparatively small size 
of cup used in these investigations. On large diameter work of 
even diameter/depth success is not so easily achieved. 

The Author wisely points out that Chapters 2 and 6 are aca- 
demic in nature and may be omitted at a first reading of the 
book. The reader will be well advised to follow this injunction 
and so escape mental indigestion. The contents of these chapters 
are such that gradual absorption is necessary. When the work 
described in these two chapters is fully understood, it is quite 
possible that it will point the way to formulation of those simple 
rules and factors required for tool design. It is to be noted that 
the deductions drawn from the theory of deep drawing are well 
in line with logical industrial observations. When careful 
study is made of the experimental proofs, it will be realised how 
remarkably close to the apparent ideal has the practical industrial 
worker arrived. An instance of this will be found in the work 
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on die edge radii. The investigators have found that the 
maximum ideal radius is about ten times metal thickness: for 
years the practical worker has been using about eight times 
metal thickness as, above this figure, wrinkles tend to form when 
the blankholder loses control as the metal finally leaves it to 
flow over the die edge. This is just one instance where the 
practical man found the way without knowing why. 

At a first glance through the book one may be tempted to say 
that the chapter devoted to the shearing of metal bars and 
blanks is out of place in a book bearing the title of “Deep Draw- 
ing’. Second thoughts, however, will reveal the vital importance 
of this chapter. As a factor influencing the deep drawing of sheet 
metal too much stress cannot be placed on preparation of the 
blank. Excessive burr and/or work hardening at the edge of the 
blank can be the reason for a high rate of failure during the 





drawing operation, whereas a perfect blank would eliminate the 
risk of failure. 

This book has its shortcomings, but this is inevitable when 
trying to cover such a vast amount of work in such a short space. 
Its failings, however, are far outweighed by the accumulation 
of useful information contained. Altogether it is to be recom- 
mended to all those people seriously interested in the funda- 
mental and basic principles of deep drawing. Perhaps foremost 
among these will be research workers and industrial investigators. 
Advanced tool designers, too, will find much in it to assist 
them, if they care to apply basic principles and not blindly 
follow stereotyped tool designs. For those of an enquiring turn 
of mind its pages contain much to give them encouragement 
and the incentive to pursue their own work of investigation and 
development. J-A.G. 


PERIODICALS CURRENTLY RECEIVED 


Aero Research Technical Notes. Duxford, Cambridge. 

Aircraft Engineering. London. 

Aircraft Production. London. 

Aluminium Courier. London. 

Aluminium News. Montreal. 

American Machinist. New York. 

Applied Hydraulics. Cleveland. 

Aslib Book-list. London. 

Aslib Information. London. 

Aslib Proceedings. London. 

Association Franciaise des Conseils en Organisation Scientifique, 
Paris. [Bulletin] mensuel. 

Austin Technical News. Birmingham. 

Automobile Engineer. London. 


B.P.C. Bulletin. London. 

B.S.C.R.A. Abstracts. Sheffield. 

B.S.1. Information Sheet. London. 

Bacie Journal. London. 

Ball Bearing Journal. Luton. 

Beama Journal. London. 

Bearing Engineer. New York. 

Bibliography of Industrial Diamond Applications. London. 

Bibliotech. Birmingham. 

Board of Trade Journal. London. 

Bonderizer. Brentford, Middx. 

Books of the Month. London. 

British Cast Iron Research Association, Birmingham. Bulletin 
and Foundry Abstracts. 

British Institute of Management, London. Library Bulletin. 

British Institution of Radio Engineers, London. Journal. 

British Machine Tool Engineering. London. 

British Management Review. London. 

British Non-Ferrous Metals Research Association, London. 
Bulletin. 

British Packer. London. 

British Plastics. London. 

British Radio and Television. London. 

British Standards Institution, London. British Standards. 

British Standards Yearbook. London. 

British Welding Journal. London. 

Brush Group, London. Technical Journal. 

Business. London. 


C.N.O.F. Paris. 

Canadian Weekly Bulletin. Ottawa. 

Centre de Documentation Sidérurgique, Paris. Bulletin 
Analytique. 
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NOTICE OF ANNUAL GENERAL MEETING 


OTICE is hereby given that the Annual General 
1 N Meeting of the Institution will be held at 10, Ches- 
terfield Street, London, W.1, on Thursday, 27th 


January, 1955, at 4 p.m. 


Agenda 


1. Notice convening Meeting. 


2. Minutes of the Annual General Meeting held on 
28th January, 1954. 


3. Report on Elections of Members to Council.’ 
4. Annual Report of Council.’ 


5. Presentation of Statement of Income and Expendi- 
ture, Balance Sheet and Auditors’ Report.’ 


6. Election of Auditors, 1954/55. 


7. Election of Solicitors, 1954/55. 


8. Vote of Thanks. 


By order of the Council. 


W. F. S. Wooprorp, Secretary. 


1. See page 49- 
2. See page 50- 
3. See page 58. 





MINUTES OF THE ANNUAL GENERAL MEETING HELD ON THURSDAY, 


28th January, 1954 


HE thirty-second Annual General Meeting of the 

Institution was held on Thursday, 28th January, 
1954, at 11 a.m., at the Headquarters of the Institu- 
tion, 36, Portman Square, London, W.1. The Presi- 
dent, Mr. Walter Puckey, Kt., was in the Chair. 


Notice convening Meeting 


The Secretary (Mr. W. F. S. Woodford) read the 
notice convening the Meeting. 


Notice of previous Annual General Meeting and of Extra- 

ordinary General Meeting 

The Minutes of the previous Annual General 
Meeting held on 29th January, 1953, and of the 
Extraordinary General Meeting held on 17th Sep- 
tember, 1953, were taken as read and confirmed on 
the motion of Mr. R. H. S. Turner, seconded by 
Mr. R. M. Buckle. 


48 


New Articles of Association 

On the motion of Mr. G. R. Pryor, seconded by 
Mr. H. Tomlinson, the new Articles of Association, 
as set out on pages 56 to 62 of the January, 1954, issue 
of the Journal, were adopted. 


Election of Members to Council, 1954/55 


The Report on the Election of Members to Council 
was received on the motion of Mr. J. Blakiston, 
seconded by Mr. J. E. Hill. 


Annual Report of Council 


The President proposed that the Annual Report be 
taken as read, and asked Mr. G. R. Pryor, Vice- 
Chairman of Council, to move its adoption. 

Mr. Pryor said he had nothing to add to the Report 
as published in the January, 1954, Journal, except to 
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assure members that any questions they might raise 
would be answered. He moved the adoption of the 
Annual Report of Council. 


Mr. E. N. Farrar seconded the motion, and the 
Annual Report was adopted. 


Statement of Income and Expenditure, Balance Sheet and 


Auditors’ Report 


On the motion of Mr. G. R. Pryor, seconded by 
Mr. T. Fraser, C.B.E., the accounts were adopted 
unanimously. 


Election of Auditors, 1953/54 


On the motion of Mr. E. Percy Edwards, seconded 
by Mr. R. Hutcheson, Messrs. Gibson, Appleby & Co., 
Chartered Accountants, were re-elected Auditors to 
the Institution and thanked for their services. 


Election of Solicitors, 1953/54 
On the motion of Mr. H. Peter Jost, seconded by 
Mr. S. G. Haithwaite, Messrs. Syrett & Sons were 


re-elected Solicitors to the Institution and thanked for 
their services. 


Votes of Thanks 


On the motion of the President, a vote of thanks to 
his immediate predecessor, Sir Cecil Weir, to Mr. 
Harold Burke, Chairman of Council, and to Mr. 
G. R. Pryor, Vice-Chairman of Council, was carried 
with acclamation. 


In response, Mr. Pryor conveyed to the President 
the warm congratulations of the Council on the 
honour which had recently been bestowed upon him. 


The proceedings then terminated. 





REPORT ON ELECTION OF MEMBERS TO 
COUNCIL, 1954/55 


In accordance with Article of Association No. 34, 
there were eighteen vacancies for elected Members of 
Council (sixteen Members and two Associate Mem- 
bers). 


For the sixteen vacancies for elected Members 
thirty-five nominations were received. As a result of 


the ballot conducted in accordance with Article of 


Association No. 43, the following were elected: 


Mr. A. J. Aiers Mr. F. J. Everest 

Mr. H. W. Bowen, O.B.E. Mr. R. S. Hind 

Mr. R. S. Brown Mr. B. G. L. Jackman 
Mr. R. M. Buckle Mr. R. Kirchner 

Mr. A. G. Clark Prof. T. U. Matthew 

Mr. Wm. Core Mr. A. L. Stuchbery 

Mr. B. H. Dyson Mr. C. Timms 

Mr. E. P. Edwards Mr. R. H. S. Turner 


For the two vacancies for the elected Associate 
Members, eight nominations were received. The two 
Associate Members elected were: 

Mr. R. S. Clark 
Mr. B. E. Stokes 


Ballot papers were circulated to 5,130 Corporate 
Members in the United Kingdom. Details of the 
voting issued by the Institution’s Auditors are as 
follows: 


Eligible papers included in the ballot 1225 
Rejected: 
Incorrect number of votes recorded 48 
Papers not marked in ink 14 
Spoiled papers 23 
Envelopes unsealed 3 
Paper signed I 
Paper with other communications 
enclosed I 
Insufficiently stamped—returned to 
G.P.O. 11 
Received from G.P.O. as unable to 
deliver 6 
Papers received after closing date 1o1 208 


1433 


The full list of Council Members for the current 
year is published in the Journal. 
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REPORT OF COUNCIL 


Ist July, 1953 to 30th June, 1954 


TO BE PRESENTED BY THE CHAIRMAN OF COUNCIL AT THE ANNUAL GENERAL MEETING 
Thursday, 27th JANUARY, 1955. 


I AM happy to place before you what I believe you 
will consider to be a very satisfactory Report of the 
Council of the Institution for the year ended goth 


June, 1954. 


In doing so, may I remind you that during the 
whole of the period under review the Council was 
under the Chairmanship of Mr. Harold Burke. The 
Institution owes a great deal to the drive and initiative 
of Mr. Burke and I am particularly pleased to be able 
to report that the enthusiasm he brings and the 
attention he gives to the affairs of the Institution on 
a national level, have in no way diminished since he 
vacated the Chair. 


If, at the end of my year of office, my successor is 
able to report that during the current year we have 
brought to fruition and consolidated the projects 
initiated under the Chairmanship of my predecessors, 
I should indeed feel content, although that does not 
mean that your Council is not already considering 
and planning for the next moves ahead as soon as 
circumstances are favourable and finances permit. 


The year 1953/54 will go down in the Institution’s 
history as one of considerable upheaval, for during 
this year we made a number of major changes in our 
way of life. These changes come under three broad 
headings, namely: the change in our constitution 
when we established the Regional Plan in the United 
Kingdom; the changes in our qualifications for mem- 
bership, which have tended to make admission to the 
Institution more difficult; and thirdly, our move into 
new headquarters. We committed ourselves to the 
new constitution and to the changed membership 
regulations at the Annual General Meeting last year, 
when we adopted our new Articles of Association. 
Our proposed move into new headquarters, although 
a decision of the Council, has already been referred 
to by previous Chairmen in their reports to the Annual 
General Meeting. There are many members who 
had misgivings about these plans and it was suggested 
by some that we might not be able to see them through 
successfully. In the case of our new headquarters, 
I know that there were some members who felt that 
we should be taking on a commitment far beyond our 
resources and that we should be struggling for years 
to recover our financial position, with a consequent 
serious hampering of our activities. There comes a 
time, however, in the affairs of all of us when we must 
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proceed as an act of faith and with determination to 
succeed. Under the inspiring leadership of our 
immediate Past President, Sir Cecil Weir, and our 
President, Sir Walter Puckey, we decided to go ahead 
with our plans, come what may, and our faith was 
justified, as has been proved in the event. 


STANDING COMMITTEES 


The Institution is so constituted that the bulk of its 
routine work is under the control of the various 
Standing Committees who are elected by the Council. 
All the Standing Committees have been very active 
and I will deal with each in turn. 


Finance and General Purposes Committee 


Your Finance and General Purposes Committee 
have been keeping a most careful watch on the trend 
of our income and expenditure and they have kept 
Council fully informed of our financial progress. The 
accounts have been circulated with this report and I 
am sure that you have all studied them very closely. 
Their adoption is the subject of another item on the 
agenda and you will be able to ask questions or to 
make comments, but I should like to take this oppor- 
tunity of referring to some points of interest. 

Our balance sheet has taken on a somewhat dif- 
ferent appearance. All our investments have been 
sold (excepting Fund investments) and in their place 
we now have under our fixed assets “freehold premises 
at cost”, and the cost of altering and equipping our 
new building. The figure of £4,964 shown against 
this latter heading is an interim one, since all the 
work was not finally completed at the end of the 
financial year and this item may appear different 
again in next year’s balance sheet. 


The response to Sir Cecil Weir’s appeal to members 


to subscribe to the New Building Fund has been of 


immense help to your Council and I should like to 
take this opportunity of expressing my personal 
appreciation to all those members and firms who have 
helped us by sending donations. 


I am sure you will be interested to have a much 
more detailed and up-to-date picture of these trans- 
actions than the balance sheet reveals, and accordingly 
I have prepared for your guidance a statement of the 
New Building account as it stands at 1st December, 
51954: 








rhs TR TS 


New BulILp1InGc Funp 


£ 
Donations received up to 1st December, 

1954 ; : 16,296 
Sale of Securities. ‘ 25,108 
Sale of Insurance Policies. ‘ : 3,278 
Ministry of Works Dilapidation Allowance 2,185 
Sale of Leasehold Premises at Portman 

Square . : : ‘ ; 4,500 

Total Capital Available for New Build- 

ing. ; : . £51,367 
- & 
Cost of Freehold Premises 35,000 
Cost of Repair Work, Pro- 

fessional Fees and New 

Furnishings to 1st December, 1954 20,487 
Accounts to be paid approx. . 2,800 

Total Expenditure £58,287 
Approximate Deficit £ 6,920 





The acquisition of these new premises has had the 
effect of increasing the balance sheet value of our 
fixed assets over last year. 


On the opposite side, under the heading “‘Accumu- 
lated Funds and Surplus’, there are also some changes. 
The Viscount Nuffield gift has been restored to its 
original value of £25,000, which was the amount of 
Lord Nuffield’s gift to the Institution. The balance 
sheet value of this gift has fluctuated from time to 
time, as the value of the securities in which it had been 
invested fluctuated. However, now that the gift has 
been absorbed in our freehold premises, your Council 
feel that it should stand at its true figure. The 
New Building Fund and the Reserve Fund have also 
been absorbed in the new building and therefore 
disappear from the balance sheet. 


An examination of our current assets against our 
current liabilities shows a state of technical insolvency, 
in that the amount of our current assets is less than 
our current liabilities. This, however, need not cause 
members any alarm. This position is a fortuitous 
one, occasioned mainly; as I said before, by the fact 
that the financial transactions in connection with the 
acquisition of our new headquarters were not com- 
pleted at the date of the balance sheet. The Income 
and Expenditure Account reveals a surplus of income 
over expenditure of £2,590, which is more than double 
the surplus of £1,135 in the previous year. I am sure 
you will agree that to have achieved this surplus 
during a year of immense activity is very creditable. 


I do not propose at this point to refer in any great 
detail to the figures of income and expenditure, since 
they are clearly laid ou‘ in the printed accounts, but 
I should be most happy to answer any questions which 
members might care to ask later in the meeting. 
There are one or two points, however, to which I 
should like to direct your attention. 


On the expenditure side, you will notice a slight 
drop in the cost of establishment charges. This is 
accounted for by the fact that we moved into new 
headquarters six weeks before the end of the financial 
year, which brought our expenses under this heading 
to a temporaryend. ‘The expenses for the remaining 
few weeks or so when we were establishing ourselves 
in 10, Chesterfield Street, have been absorbed in the 
general cost of the removal. As our new headquarters 
are substantially larger than 36, Portman Square, we 
may expect to see an increase under this heading next 
year. 

Administration expenses also show a small drop, 
the saving being mainly under the heading of ““Travel, 
Entertaining and Meetings”. The principal reason 
for a saving here was that for almost the whole of the 
period under review, we were without the services of 
a full-time Education Officer. Furthermore, the 
Secretary and his staff have been exercising the ut- 
most economy under this heading. The drop in the 
expenditure on salaries is also accounted for by the 
fact that we had no Education Officer during this 
period. 

Our Section expenses also show a saving. During 
the year, by agreement with Local Sections, we intro- 
duced several measures of economy which, although 
saving the Institution some expense, did not in any 
way curtail the Local Sections’ activities. We may, 
therefore, truthiully say that our Local Sections have 
improved their productivity! 

The cost of the Journal shows a substantial increase 
over the preceding year. This is because our new 


Journal was in force for the whole of the period under 


review, whereas in the previous period, the new 


Journal had been published for only six months. 


Against this, of course, you will observe on the income 
side a corresponding increase in the Journal receipts. 
It is gratifying that the figures show the Journal to 
have made a surplus over the year, but I must point 
out, of course, that the cost of the Journal shown in 
the Income and Expenditure Account is only the 
prime cost of printing and circulating. No propor- 
tion of head office overheads is charged to the produc- 
tion of the Journal. I am quite sure that you will all 
agree that the Journal has more than justified the 
Council’s decision to adopt the new format. In my 
view it is one of the most attractive and informative 
technical journals available today. 

Turning to the income side, you will notice under 
Subscriptions an item “Recovery of Income Tax on 
Subscriptions”. Last year this produced £464— 
against which “‘nil’’ is shown in the current accounts. 
This is explained by the fact that the Inland Revenue 
had not dealt with the Institution’s claim for refund 
of tax on covenanted subscriptions at the date of the 
accounts. However, I am very happy to inform you 
that we have subsequently received a remittance from 
the Inland Revenue for £2,783 under this heading. 
In accordance with a previous decision of Council, 
this amount will not be regarded as income but will be 
transferred to the special reserve account. 

If this item of £464 is allowed for, it will be seen 
that our income from subscriptions in the current 
year was almost £600 more than in the preceding 
year. 
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The effect of these transactions is, as I have said, 
that we are able to transfer to the Appropriation 
Account a sum of £2,590, to which must also be added 


the profit which we made on the sale of the lease of 


36, Portman Square. Against that, we lost a little 
more than £3,000 on the sale of our various invest- 
ments, the net effect being that our balance carried 
forward is increased by £582. 

I should like now to direct your attention to the 
Appendix to the accounts which we have published 
this year for the first time. As you know, we are 
required by the Companies Act to incorporate in our 
published accounts all the accounts for our Sections 
outside the United Kingdom, and in previous years 
members have asked for an analysis showing the 
relation between the United Kingdom accounts and 
the accounts outside the United Kingdom. In the 
analysis of the Income and Expenditure Account, 
therefore, you can see how the figures are distributed. 
It is interesting to know that in the United Kingdom, 
we have been able to show a working surplus of £704. 
The analysis of the current liabilities and assets from 
the balance sheet shows that whereas the Sections 
outside the United Kingdom have a very substantial 
excess of assets over liabilities, the position in the 
United Kingdom is just the reverse. This seems to 
me to reveal quite clearly that the burden of responsi- 
bility for maintaining the Institution’s financial 
stability rests with the Council in the United King- 
dom. 


Production Exhibition and Conference 

Your Financial and General Purposes Committee 
were naturally concerned during the year with other 
matters than the Institution’s finances and they gave 
a good deal of attention to the development of general 
Institution policy. Much of their work is done in 
association with the other standing committees, which 
is reported under various headings, but there was one 
particular item of activity during the year upon which 
I should like to comment, namely, the establishment 
of the Production Exhibition and Conference at 
Olympia. Although the Exhibition and Conference 
was held in July 1954 and it is therefore not strictly 
proper to be dealt with in this report, nevertheless all 
the work of preparation was done during the period 
under review. To become involved in an exhibition 
of the kind held at Olympia was an entirely new 
departure for the Institution. However, we were 
able to form a most happy partnership with the firm 
of Andry Montgomery Ltd.. who are experienced 
exhibition organisers, and they undertook entire 
financial responsibility for the Exhibition whilst, at 
the same time, providing the Institution with the 
facilities to organise the Conference. 

The Finance and General Purposes Committee set 
up a special Exhibition and Conference Committee 
which had as its terms of reference “to advise the 
Exhibition organisers and to organise the Conference 
to run concurrently”. The Committee was estab- 
lished under the very vigorous Chairmanship of Mr. 
M. Seaman, Chairman of the Editorial Committee, 
and a number of representatives from other organisa- 
tions were invited to join the Committee. The total 
strength of the Committee was as follows :— 
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Chairman: Mr. M. Seaman 
Vice-Chairman: Mr. W. J. T. Dimmock 
Members of the Institution: 
Sir Walter Puckey, President 
Major-General K. C. Appleyard, C.B.E. 
Mr. E. G. Brisch 
Professor J. V. Connolly 
Mr. R. M. Currie 
Mr. B. H. Dyson 
Dr. D. F. Galloway 
Mr. J. O. Knowles 
Mr. J. Loxham 
British Productivity Council Representatives :— 
Sir Thomas Hutton, C.B., M.C. 
Mr. T. E. D. Kidd, M.B.E. 
Trades Union Congress Representative : 
Mr. E. Fletcher 
British Standards Institution Representatives : 
Mr. L. G. Watkins 
Mr. S. G. Willby 
Department of Scientific and Industrial Research Repre- 
sentative : 
Dr. D. S. Urquhart 
Andry Montgomery Ltd. Representative : 
S. D. Cooke 

To all these gentlemen I would like to express the 
Institution’s sincere thanks for the remarkably suc- 
cessful way in which this venture was pursued. The 
Committee had little more than six months from the 
date they were first convened to the time of the 
Exhibition and Conference, and there were many who, 
quite frankly, said that it could not be done. All those 
who saw the Exhibition and attended the Conference 
will agree with me that the critics were entirely con- 
founded. A great measure of the success of the 
Exhibition and Conference was due to the skill and 
experience of the Directors of Andry Montgomery 
Ltd. and, in particular, Mrs. M. A. Montgomery and 
Mr. S. D. Cooke. Tentative plans are being dis- 
cussed for another Production Exhibition and Confer- 
ence to be held some time in 1956. 

Your Finance and General Purposes Committee 
were naturally very much involved in the arrange- 
ments for the move to our new headquarters. I 
should like to record here the Institution’s apprecia- 
tion of the work of Major-General K. C. Appleyard, 
Past-President; The Rt. Hon. Lord Sempill, Past- 
President; and Sir Walter Puckey, President, who 
were constituted as a ‘House Committee” and under- 
took the task not only of negotiating the purchase of 
10, Chesterfield Street, but also of superintending the 
work of the architect and the decorators. They had 
the inestimable help and advice of Lady Sempill, who 
gave a great deal of her time to directing the work of 
the decorating and furnishing the entrance hall and 
the public rooms. At the close of the year with 
which this report deals, their work was still uncom- 
pleted, but that they have since restored the building 
to its full beauty is now for all to see. However, I 
will leave the end of this story to be told by the 
Chairman at next year’s ‘Annual General Meeting. 


Editorial and Papers Committees 
The Journal in its new form is now firmly estab- 
lished as one of the leading professional publications, 








and has added considerably to the Institution’s 
prestige and status. Much credit is due to the 
Editorial Committee for their enthusiasm and hard 
work in this respect. Their constant aim is to im- 
prove the Journal still further, both in appearance and 
content. 

In order to ascertain the wishes of members regard- 
ing the type of material published in the Journal, a 
questionnaire was circulated with the June 1954 issue, 
and met with a good response. Many useful sugges- 
tions were received, and are being borne in mind by 
the Editorial Committee in planning the Journal. 

When the new Journal was originally planned, it 
was thought that it might prove difficult to maintain 
the Journal at more than a total of 100 pages, of 
which approximately 55 pages would be devoted to 
advertising material “and 45 pages to editorial. 
However, the combined efforts of the Editorial and 


Papers Committees, coupled with increased sales of 


advertising space, have made it possible to publish a 
substantially larger Journal and thus to convey to 
members a great deal more information than hitherto. 
This has been made possible, whilst maintaining the 
balance between cost and revenue, which reflects 
clearly the amount of hard work which the Editorial 
Committee have invested. 

The Papers Committee’s main concern, apart from 
the heavy volume of routine work of reading and 
assessing the Papers submitted for consideration for 
publication in the Journal, and for the Institution’s 
Medal Awards, has been the organising of meetings 
at which the Institution’s three Named Papers were 
presented during the year. You have, of course, all 
seen the reports of these meetings published in the 
Journal, but I will refer to them again briefly in order 
of their presentation: 

The 1953 Sir Alfred Herbert Paper was presented by 
Sir John Cockcroft, Head of the Atomic Energy 
Research Establishment at Harwell, at the Sheldonian 
Theatre, Oxford, in July, 1953. The subject was 
“Industrial Application of Radio-Active Materials” 
Over 750 members and visitors attended this meeting. 

The 1953 George Bray Memorial Lecture was presented 
at Leeds University on gth November, 1953, by Sir 
Harry Pilkington, Chairman of Pilkington Bros. Ltd., 
and President of the Federation of British Industries. 
His subject was ““The Manufacture of Plate Glass” 

The 1953 Viscount Nuffield Paper was presented on the 
16th December, 1953, at the Royal Institution, Lon- 
don, by the Right Hon. The Lord Sempill, A.F.C., a 
Past-President of the Institution, who spoke on 
‘“*Productivity—Are We On The Right Road ?”. 

During the period under review arrangements were 
also made for the 1954 series of Papers. 

The Papers Committee have felt some concern at 
the poor quality of some of the papers which have 
been submitted from Sections. Of the large number 
of papers which are received at head office and read 
by the Papers Committee, a comparatively small 
number are found to be suitable for publication in the 
Journal. This is not of itself surprising, since many 
of the Section papers are “repeat performances” and 
many of the lectures are not intended by their authors 
for publication. The Papers Committee acknow- 
ledge that many of these practical talks are of great 


interest to members. Nevertheless, it is of the utmost 
importance that at all meetings of the Institution the 
material presented, whether as formal papers or 
practical lectures, should be of the highest possible 
quality. 

Mr. M. Seaman was Chairman of the Editorial 
Committee throughout the year and he has been re- 
elected for a further year of office. Mr. W. J. T. 
Dimmock was Chairman of the Papers Committee. 


He has now been succeeded in the current year by 
Mr. K. J. Hume. 


Education and Membership Committees 


Following upon the adoption of the new Articles of 
Association, at the previous Annual General Meeting, 
some doubt was cast on the possible interpretation of 
Article of Association 15(c), covering the qualifica- 
tions for admission to Associate Membership. The 
Council of the Institution have decided that this 
Article should be interpreted as meaning that all 
applicants for membership over the age of 35 must 

etther: satisfy the requirements of the Associate 

Membership examination 

or submit a thesis 

as the Council shall direct. 


Membership Regulations 


Following the recommendation of the Membership 
Committee, the Council have made some modification 
in the membership and examination regulations. It 
has been decided that a registration fee of one guinea 
should be charged on all applications for membership. 
In the case of successful applications the registration 
fee is deducted from the first annual subscription, but 
in the case of unsuccessful applications the registration 
fee is forfeited. Adjustments have also been made in 
the thesis assessment fees and in the examination and 
exemption fees, full details of which are published in 
the leaflet entitled: ‘‘Associate Membership Regula- 
tions’, available from the Secretary. 


Membership 


I am happy to be able to report a continued increase 
in the membership of the Institution. The following 
table shows the membership on the goth June, 1954, 
compared with the membership for the previous 
year :— 


1954 1953 
Honorary Members . ! ' 8 8 
Members . , ‘ ‘ . 1,526 1,484 
Associate Members. 4,796 4,551 
Intermediate Associate Members 
(this grade ceased to exist on Ist 
July, 1953) ; : — 76 
Associates . ; : 162 157 
Graduates ' . 2,077 2,006 
Students . ; ‘ . 1,064 963 
Affiliated Firms. : ‘ : 203 198 


Total Membership 30th June, 1954 9,836 9,443 


Net increase 7 393 





During the year, the Membership Committee gave 
consideration to 1,406 applications for membership. 


In passing, I am sure you will be glad to know that 
during the current year our membership has exceeded 
the 10,000 mark. 


Education Committee 

The Education Committee have given considerable 
attention during the year to the examination structure 
and they have appointed a special sub-Committee to 
deal with the many applications which are received 
for exemption from the Institution’s examinations. 
The Committee wish to record that during the year, 
the Institution of Mechanical Engineers have notified 
the Institution that they have decided to recognise 
subjects taken in our Associate Membership examina- 
tion as providing exemption from equivalent subjects 
in the examinations of the Institution of Mechanical 
Engineers. 


The Education Committee are giving extended 
consideration to the syllabus of the Institution’s 


examination. Although in principle the Council of 


the Institution have adopted the policy of ‘““Broaden- 
ing the Base’’, the Institution’s present examination 
syllabus makes it virtually impossible for anyone who 
is not trained as a mechanical engineer to enter the 
Institution. The Education and Membership Com- 
mittees have jointly been considering the report of the 
special sub-committee which was appointed to submit 
proposals to implement the “Broadening the Base”’ 
policy. ‘This report has also been circulated to Sec- 
tion Committees for their consideration. Following 
these discussions, a revised examination structure has 
been suggested, which has been accepted in principle 
by the Council of the Institution. The Education and 
Membership Committees, with the assistance of the 
Local Sections, are now jointly engaged on working 
out the practical details of the scheme. 


Examination Regulations 

A small change in the regulations for admission to 
the Institution’s examinations has been made. 
Hitherto candidates were not allowed to sit for the 
examination unless they were otherwise qualified for 
membership in all other respects. It has now been 
decided that candidates may be given permission to 
sit for the Institution’s examination even if they might 
not otherwise be qualified for membership, on the 
clear understanding that success in passing the 
examination does not of itself qualify the candidate 
for admission to the Institution. 


Institution Representatives on Other Bodies 

The Education Committee has continued to 
nominate representatives of the Institution to serve 
on other bodies. Among those bodies upon which 
the Institution is represented may be mentioned a 
number of National Advisory Councils and Regional 
Advisory Councils for Further Education; the 
governing bodies of the City and Guilds of London 


Institute; Loughborough College and a number of 


other technical colleges; the Parliamentary and 
Scientific Committee; and other similar bodies. 


54 


Production Engineering in Canada 

One of the major obstacles to the Institution’s pro- 
gress in Canada is the lack of facilities for studying 
production engineering. Negotiations have been 
conducted with the Ryerson Institute of Technology 
in Toronto and there is every promise that these 
negotiations may result in the establishment of courses 
leading to the Institution’s examinations. 


Associate Membership Examination 

The 1954 examination was set during the last two 
weeks of May. The total number of candidates was 
220, which shows an increase of 33 over the previous 
year. Of this number, 1g sat for the examination at 
centres outside the United Kingdom. Approxi- 
mately 56°, of the candidates were successful in 
passing the examination, details of which have already 
been published in the Journal. 


Summer School 

The Summer School was held at Ashorne Hill in 
August 1953 and the subject chosen was Work Study. 
The attendance was over 100 members and visitors 
and the high standard of previous Summer Schools was 
still maintained. 


Mr. H. W. Badger, M.A. 

Both the Education and Membership Committees 
welcome the appointment of Mr. Badger as Education 
Officer. In the short time that he has been a member 
of headquarters staff, Mr. Badger has already proved 
himself to be a valuable member of the secretariat. 

Although the Education and Membership Com- 
mittees have a considerable volume of work which is 
quite separate one from the other, their work is 
nevertheless very closely related. Not the least 
important of the Education Officer’s functions is to 
provide a continuous liaison between the two Com- 
mittees. 

Mr. S. A. J. Parsons was Chairman of the Member- 
ship Committee during the year under review and he 
has been re-elected for a further term of office. The 
Chairman of the Education Committee throughout 
the year was Principal C. L. Old, who has also been 
re-elected for a further year of office. 


Hazleton Memorial Library Committee 


Of all the departments of the Institution, the 
Library is the one which has gained most from the 
move to new headquarters. Instead of a reading 
room which could not be used whenever meetings 
were in progress, and a tiny office hidden round a 
corner, there is one of the loveliest rooms in the 
building available for members’ use at all times, as 
well as much increased office and storage space. 
There is still much to look forward to, as the furnishing 
of the Library is not yet complete, and the shelving 
will have to be extended as soon as finances permit. 
The Committee are now anxious that members shall 
be aware of the facilities at their disposal, and shall 
take advantage of them. The opening of the 
Library during London Graduate Section Lecture 
Meetings has been much more worthwhile since the 
increased space has been available. 
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The second item of major importance as far as the 
Library is concerned is the compilation of the cata- 
logue. Additional assistance was obtained for the 
work, and progress has been steady, though there was 
far more involved than was anticipated. The com- 
pletion of the subject catalogue has greatly facilitated 
the day-to-day work of the staff, and the Library 


Committee feel sure that it will, when published, be of 


great value to members. 

The demands on the Library have been greater than 
during the previous year, and enquiries have been 
received on subjects as diverse as Shell Moulding and 
Automatic Computing Machines; Machinery Re- 
placement Formulae and Machinability Ratings; 
Ultrasonic Cleaning and Incentive Schemes. The 
number of members calling personally has increased 
slightly, though the majority of business continues to 
be done by post and telephone. Friendly relations 
are maintained with the National Central Library, 
the Science Library, A.S.L.I.B., and with many 
special libraries, and a large number of members have 
benefited from the fact that books and periodicals, not 
otherwise available to them, have been obtained from 
these sources. 


The Library Committee have lost the services of 


Messrs. R. Thorn and L. J. Saunders, who have had 
to resign through pressure of other work, but have 
been strengthened by the co-option of Messrs. R. C. 
Renton, A.M.I.E.D., A.M.I.Prod.E., and M. J. 
Sargeaunt, A.M.I.Prod.E. Lord Sempill was_re- 
elected Chairman of the Committee, and Mr. J. C. Z. 
Martin, Vice-Chairman and Chairman of the Book 
Selection Sub-Committee. 

Great assistance has once again been given by 
members in all parts of the country in the reviewing 
and abstracting of books added to the Library. To 
them, the Committee expresses its sincere thanks. 


Research Committee 

The Research Committee are particularly pleased 
to report that their assistance is increasingly being 
sought by other organisations in connection with their 
research work. During the year under review, the 
Committee have thus been called upon for advice and 
assistance by two Universities, Edinburgh and 
Southampton: at the latter, an investigation is being 
made into the impact on British economy of American- 
originated companies operating in the United King- 


dom; at Edinburgh, an investigation is being made of 


inspection in industry. 

The two sub-Committees appointed by the Joint 
Committee of the Institution and the Institute of Cost 
and Works Accountants to study the question of Pro- 
duction Control, continued during the year, under the 
Chairmanship of Mr. F. G. S. English. It is hoped 
that their final report will be published early in 1955. 
The report will comprise a summary of the replies to 
questionnaires sent by the Committee to a wide 
variety of firms in this country, and a detailed state- 
ment of the principles and practices underlying effec- 
tive production control, with special reference to the 
smaller firm. 

The Materials Handling Sub-Committee of the 
Research Committee, during the year, continued their 
review of the case studies on materials handling in the 


United Kingdom and initiated a further investigation 
into the Cost of Handling. A good deal of the Com- 
mittee’s time during the period was devoted to pre- 
paration for the Materials Handling Conference which 
was held in October, 1954, and of which a fuller report 
will be given in the Annual Report for the current 
year. 

The Materials Utilisation Sub-Committee have spent 
the greater part of the year in collecting and collating 
over 100 case studies of successful attempts to improve 
materials utilisation. ‘Their report will, it is hoped, 
be published early in 1955. ‘The present series of 
case studies has been concerned only with the light 
engineering and metal-working industries, but during 
the current year the Sub-Committee intend to extend 
their activities to other industries. 

During the year, the Research Committee ap- 
pointed another Sub-Committee with the following 
terms of reference: 

“To prepare a guide, to be published by the Insti- 

tution of Production Engineers, giving a compre- 

hensive list of sources of information available to the 

Production Engineer; to encourage Production 

Engineers to use existing sources of information”’. 

The Sub-Committee did not begin their work until 
the end of the year under review, but it is hoped that 
the Directory of Sources of Information will be pub- 
lished during 1955. 

The Research Committee have initiated an investi- 
gation into the research projects undertaken by other 
bodies, with a view both to proffering the assistance 
of the Institution where suitable and of avoiding 
duplication of work. 

The Chairman of the Committee, Mr. B. H. Dyson, 
represented the Institution on the International 
Management Conference Committee, which was 
responsible for the European Management Conference 
held in October, 1954. 

During the year, the Research Committee also con- 
sidered whether the problem of incentives could be 
dealt with by the Institution, but it was decided that 
since this would be a matter primarily for the Joint 
Committee of the Institution and the Institute of Cost 
and Works Accountants, work on this project should 
not be begun until after the publication of the Report 
of that Committee. 

The Chairman of the Research Committee during 
the period under review was Mr. B. H. Dyson, and 
Mr. F. G. S. English was Vice-Chairman. Mr. 
Dyson and Mr. English have been re-elected for a 
further year of office. 


Standards Committee 

The Standards Committee have continued their 
work in close collaboration with the British Standards 
Institution, and at present are represented on 120 
B.S.I. Technical Committees. 

During the year twenty-nine British Standards 
Specifications have been received and discussed and 
the recommendations of the Standards Committee 
have been passed to the B.S.I. 

Mr. C. M. Holloway was Chairman of the Com- 
mittee during the year and his place has now been 
taken by Mr. R. E. Mills. Mr. W. E. Wright has 


been elected Vice-Chairman. 
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The Standards Committee during the year received 
a number of suggestions for proposed Standards and 
altogether thirteen suggestions were forwarded to the 
B.S.1. One of the suggestions received was that 
Standards Engineers should meet to discuss their prob- 
lems and difficulties, and the Standards Committee 
hope, with the co-operation of the British Standards 
Institution, to arrange such a conference during 1955. 

During the year, Mr. J. H. Winskill represented the 
Institution at the International Conference for the 
Standardisation of Machine Tools held in London 
from May 1oth-2oth, 1954. 


Awards 

On the recommendation of the Papers Committee, 
the following awards for papers were made during the 
year :— 

Institution Medal for the Best Paper presented to a Section 
by a Member: To Mr. F. G. Woollard, M.B.E., 
M.I.Prod.E., for his Paper on ‘“The Advent of Auto- 
matic Transfer Mechanisms’’. 

Institution Medal for the Best Paper presented to a Section 
by a Non-Member: No award this year. 

The Hutchinson Memorial Award (for the Best Paper 
presented to a Section by a Graduate) : To Mr. L. K. Lord, 
for his Papers:—‘*The Nature of Tungsten Carbide” 
and “The Technique of Carbide Tooling’’. 

Schofield Travel Scholarship: The Awards Committee 
regretted that the standard of entry was such that no 
scholarship could be awarded for 1953. 

Lord Austin Prize: The 1953 prize was awarded to 
Mr. David Whitehead of Liverpool for his essay 


> 


entitled :—‘‘Incentive Systems’’. 


Local Section Activities 

It has always been the policy of the Institution to 
“take the Institution to the members”’, and wherever 
a sufficient number of members has justified the course 
a Local Section has been established. On the goth 
June, 1954, there were thirty-eight Sections in the 
United Kingdom, with twelve Graduate Sections, 
whilst eight Sections were established outside the 
United Kingdom :—Australia: Adelaide, Melbourne 
and Sydney; Canada; India: Bombay and Calcutta; 
New Zealand; South Africa. 

The officers of Local Sections met in the U.K. on 
a Regional basis during the year, in order to prepare 
the way for the establishment of the Regional Plan, 
which came into force on the ist July, 1954. 

During the period under review, membership in the 
Local Sections has continued to increase and local 
activities have been varied and interesting. In addi- 
tion to the 340 lecture meetings held in the United 
Kingdom, and 50 in the Sections outside the United 
Kingdom, there have been many successful dinners 


and dances, and social functions; also a number of 


interesting film shows and works visits have been held. 

The U.K. Regional Plan which came into opera- 
tion this year has proved to be a significant step in the 
growth of the Institution. Most Regions have 
arranged one or two Regional Meetings for this 
Session, and those that have already been held have 
proved to be very successful. All Sub-Sections have 
now been granted full Section status, and new Sec- 
tions have been established in Tees-side and 
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Doncaster. Negotiations are still continuing for the 
formation of a Section in Pakistan, and the Institution 
now has Corresponding Members in Israel, Egypt and 
British West Africa. 

A second Conference on ‘Problems of Aircraft 
Production’’, organised by the Southern Section, was 
held in Southampton. This Conference was very 
well attended and maintained the high standard set 
at the first Conference. These Conferences on Air- 
craft Production have demonstrated how a Local 
Section, with the help and support of head office, can 
organise a highly successful occasion. I hope that 
some of the Regions will follow the example set at 
Southampton. 

At the Section Honorary Secretaries Conference 
held in May various administration problems were 
discussed, and, as usual, this Conference proved its 
usefulness in maintaining the good relations which 
exist between Section Honorary Secretaries and head 
office. 

The Graduate Sections still continue to take a very 
active part in the affairs of the Institution. The 
London Graduate Section and the Halifax Section 
have held Week-End Schools, both of which were well 
attended. A One-Day Convention was arranged by 
the Birmingham Graduate Section, who also organised 
a very successful Industrial Tour of Germany. The 
Fourth Graduate Representatives Conference was 
held this year in Coventry. 


Visitors 

A number of members from Sections outside the 
United Kingdom have visited us during the year and 
have shown great interest in the new headquarters. 
Members from Great Britain have also visited various 
parts of the Commonwealth, where they received a 
very warm welcome. 


Honours 
It is recorded with very great pleasure that the 

following members have been honoured by Her 
Majesty The Queen during the year :— 

A. H. Blackwell, M.B.E. 

J. Buckley, M.B.E. 

F. R. Charlton, M.B.E. 

E. W. Field, O.B.E. 

F. Grimshaw, O.B.E. 

J. Hastings, M.B.E. 

A. J. Perkins, O.B.E. 

W. C. Puckey, Knight Bachelor 

G. H. Rippon, M.B.E. 

Miss A. G. Shaw, C.B.E. 

W. C. Swift, O.B.E. 

F. T. West, M.B.E. 


Obituary 

It is with regret that the deaths of twenty-five 
members during the year must be recorded. Their 
names have been published in the Journal. 


Council Meetings 

Your Council have met four times during the year. 
The change in the order of dealing with the business, 
which was introduced last year, has been continued. 





Under this arrangement, the Council are able to dis- 
pose of the routine business by mid-day, thus having 
the afternoon session available for discussion of par- 
ticular points of Institution higher policy. During 
the year, Council have had lengthy discussions on: 
1. Review of Harrogate Conference 1953 and dis- 
cussion on future Institution Conferences. 
2. New Building arrangements. 
3. Implementation of the new Articles of Associa- 
tion. 
4. Royal Charter prospects. 


Services of Members 

When referring to the work of the Hazleton 
Memorial Library, I mentioned the valuable services 
which members rendered to the Library. I should 
like also to record the Council’s appreciation of the 
very considerable services rendered to the Institution 
by many members during the course of the year. It 
is interesting to reflect that of the Institution’s total 
membership of approximately 10,000, almost 1,000 


members are engaged in some active work for the. 


Institution through the medium of Committees and 
similar activities. Undoubtedly the Institution’s 
high level of activity is very largely due to this major 
contribution which is made by the members. 


Headquarters Staff 

I am glad to have this opportunity of paying tribute 
to the Institution’s Secretary. Mr. Woodford has a 
combination of qualities which are rarely found in any 
one man and which make him ideally suited to the 
position he holds. On all social occasions he is 
greatly helped by the gracious presence of Mrs. 
Woodford. 

We are equally fortunate in his first-line lieutenants 
—Miss Bremner, Mr. Badger and Mr. Caselton- 
and in turn by the support given to them by their 
staffs not only in their normal work, but particularly 
during the difficulties and irritations inseparable from 
the removal of the office to our new headquarters. 

Nevertheless, they have been somewhat handi- 
capped by an excessive turnover of junior staff which 
has placed altogether too great a load on the seniors. 
This appears to be a problem which many organisa- 
tions in London are facing. The F. & G.P. Com- 


mittee have this problem actively under review at the 
moment. 

During the year, Mr. H. W. Badger, M.A., as has 
already been mentioned, joined the staff as Education 
Officer. Miss H. M. Townley, B.Sc., has come to taxe 
charge of the secretarial administration of our various 
technical committees and Miss F. Grover, B.A., has 
joined the staff as Mr. Woodford’s Secretary. 

The Council would like to place on record its 
appreciation of the services of Mr. C. Barker, who is 
in charge of the Printing Department, and who has 
now completed 21 years’ continuous service with the 
Institution. 

We were very sorry to lose the services of Mrs. M. 
Ingram, who joined the staff straight from school and 
after nearly 10 years’ service left us on her marriage. 


The President 

Not only Council, but all members of the Institution, 
were delighted when the Queen honoured the Presi- 
dent, Mr. W. Puckey, by the conferment of a Knight- 
hood in January, 1954. Sir Walter Puckey has given 
unsparingly of his time and energies to the Institution. 
His strong and decisive leadership has had an effect 
on the course of the Institution’s affairs from which 
we shall receive permanent benefit. Your Council 
were extremely gratified when Sir Walter accepted the 
invitation to continue for a second year of office. He 
is a “Production Engineer” in the very best sense of 
the word and is a continual source of inspiration to us 
all. Sir Walter is a man whose whole life is directed 
by a strong sense of public duty and I feel very strongly 
that the corporate life of our Institution should be 
imbued with the same sense of responsibility. We 
should not concern ourselves too much with the 
“dignity” or “status” of our Institution: the only 
justification for the Institution’s existence is the extent 
to which its influence can be exerted in industry for 
the public good. Dignity and status can be earned 
only by hard work. 

As individuals practising our profession, and as 
constituent members of a corporate body, we have a 
responsibility to make the utmost contribution to our 
national well-being. Only by accepting our responsi- 
bilities wholeheartedly shall we earn and deserve the 
respect and esteem of our fellows. 











THE INSTITUTION OF PRODUCTION ENGINEERS 


BALANCE SHEET as at 30th JUNE, 1954. 
1953 1953 
4 £ 4 £ 4 4 
Accumulated Funds and Surplus Fixed Assets 
25,027 The Viscount Nuffield Gift 25,000 3,500 Freehold Premises: At cost 35,000 
500 The Lord Austin Prize Fund 500 New Building: Cost of Alterations and 
100 [he Hutchinson Memorial Fund 100 Equipment, /ess Donations, Reserves, 
500 The George Bray Memorial Fund 500 etc. 4,964 
2,105 New Building Fund 3,481 Leasehold Premises 
28,232 26,100 Furniture, Fittings and Plant ; at t the net 
3,108 Reserve Funds amount standing in the Institution's 
464 Special Reserve a sin a to4 books at 30th June, 1948 1,531 
Life Subscriptions: Less amount trans- Additions 4,458 
ferred to Income and np Sieben 
921 Account 895 5,989 
10,070 Income and E xpe nditure Account 10,652 Less Depreciation to date 2,362 
- 3,988 3,627 
$2,795 38,111 Fund Investments at cost: as scheduled 
Hazleton Memorial Library Catalogue 250 28,232 (Market Value £1,194) 1,100 
52 Melbourne Prize Account 56 3,108 Sinking Fund Policies 
305 Schofield Scholarship ... , 235 
Production Exhibition and Conference ce 500 42,309 $4,691 
Work Study Symposium: South Africa 76 Current Assets 
Current Liabilities 7,856 Sundry Debtors, Deposits and Stocks 9,529 
5,983 Sundry Creditors ? 16,646 1,135 General Investments at cost ae 
347 Subscriptions Receive d in Advance 313 United Building Society—Deposit 
Bank Overdraft: Less Sections and 1,650 (South Africa) m. us ... 2,016 
3,520 Cash Balances 19 Cash at Bank: Melbourne Prize 
9,850 17,008 52 Account 
10,693 11,545 
£53,002 £56,236 £53,002 £56,236 


WALTER PUCKEY, 
H. BURKE, 


President. 


Chairman of Council and Finance Committee. 


W. F. S. WOODFORD, 


Secretary. 


Report of the Auditors to the Members of The Institution of Production Engineers 


We have obtained all the information and explanations which to the best of our knowledge and belief were necessary for the 
purposes of our audit. In our opinion proper books of account have been kept by The Institution so far as appears from our examination 
of those books. Audited Balance Sheets and Accounts have been received from each of the Overseas Sub-Councils and these have 
been incorporated in the above Balance Sheet and annexed Income and Expenditure Account. We have examined the above Balance 
Sheet and annexed Income and Expenditure Account which are in agreement with the books of account audited by us and the audited 
Sub-Councils’ Accounts supplied to us. The Auditor to the Bombay Section has reported a shortage of Rs. 419 8 0 in the Cash 
and Bank Balances. In our opinion and to the best of our information and according to the explanations given us the said Accounts 
give the information required by the Companies Act, 1948, in the manner so required and the Balance Sheet gives a true and fair view 
of the state of the Institution’s affairs as at 30th June, 1954, and the Income and Expenditure Account gives a true and fair view of 
the excess of Income over Expenditure for the year ended on that date. 


20, Bloomsbury Square, 


London, W.C.1. GIBSON, APPLEBY 


& CO.., 
Auditors. 
Chartered Accountants. 


10th November, 1954. 
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INCOME AND EXPENDITURE ACCOUNT for the Year ended 30th JUNE, 1954. 








1953 ' 1953 
£ - & 4 £ £ £ k 
lo Establishment Charges By Subscriptions 
699 Rent and Rates ... uae 591 28,516 Renewals and Arrears 28,832 
1,118 Light, Heat and Cleaning «eo hoe 388 Iransfers ... cas ue vas 311 
$53 Repairs and Renewals ... va 289 1,543 New a ae ae ... 1,360 
2,270 2,139 3,730 Overseas ... RAS me inc |= en 
., Administration Expenses 887 Entrance Fees... ~ 796 
1,394 Postage and Telephone ... ee Recovery of Income Tax on Sub- 
3,959 Printing and Stationery ... 3,648 +64 scriptions 
Professional Charges and Insur- 35,528 35,610 
262 ance ... ba Rs x 364 1,075 ,, Interest Ze és one site 804 
200 Audit Fee 200 18,373 ,, Journal Receipts ... es we 26,078 
Travel, Ente rtaining and Meet- 91 ,, Sale of Publications ~ 48 
2,381 ings (other than Sections) .... 1,475 75 ,, Surplus on Annual Dinner, 1952 
213 Miscellaneous _... ma we 420 
8,409 8,263 
16,022 ,, Salaries... is is a 14,874 
», Section Expenses 
2,078 United Kingdom coo | ee 
2,225 Overseas (Audit Fees £98) << ae 
2,117 Central Services ... ao | Se 
6,420 5,870 
, Journal 
16,735 Printing... dee ... 23,056 
1,977 Postage and E nvelope S 2,465 
507 Reporting oe i 222 
19,219 25,743 
., Institution Papers a 251 
327 ,, Hazleton Memorial Library bas 421 
245 ,, Donatiens and Grants ... ae 208 
, Miscellaneous 
Annual Dinner, 1953... ‘ais 338 
231 Exhibition Expenses nee 
Year Book nr ae hake 426 
95 Summer School ... aS ae 100 
326 864 
, Provisions 
Depreciation Furniture and Fit- 
542 tings .. — ies 567 
100 Dilapidations Reserve 
127 Leasehold Sinking Fund.. : 
Hazleton Memorial L ibrary Cata- 
logue .. 250 
Production Exhibition and Con- 
ference ... oa oe i 500 
769 — 1,317 
,, Balance —Excess of Income over 
1,135 Expenditure carried down a8 2,590 
£55,142 £62,540 £55,142 £62,540 
APPROPRIATION ACCOUNT. 
1953 1953 
£ . | £ £ £ 
To Transfer to Special Reserve (Tax recovered 9,399 By Balance at Ist July, 1953 ; 10,070 
464 on subscriptions) te — eds - , Excess of Income over vlnes 0ete brought 
, Loss on Sale of Securities... a ihe 3,027 1,155 down i “a - 2,590 
10,070 ,, Balance carried forward 10,652 5, Profit on Sale ‘of Lease cd Me ae 1,019 
£10,534 : £13,679 £10,534 £13,679 
INVESTMENTS, 30th JUNE, 1954. 
ft oe. e.g. a. 
The Lord Austin Prize Fund 
£95 8s. 5d. 34% War Stock ... a 83 14 8 
£575 8s. 3d. London County 3°, Consolidated Stock, 1920 437 6 10 
-—- = 521 1 6 
The Hutchinson Memorial Fund 
£95 8s. 5d. 34° War Stock 83 14 8 
The George Bray Memorial Fund 
£775 Os. 9d. London County 3%, Consolidated Stock 1920 589 0 0 
fl, 193 16 2 
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APPENDIX 


Expenditure 
United Kingdom 
Outside the U.K.: Australia 
Bombay 
Calcutta 
Canada 
New Zealand 
South Africa 


Excess of Income over Expenditure 
United Kingdom 
Outside the U.K.: Australia 
Bombay 
Calcutta 
Canada 
New Zealand 
South Africa 


Current Liabilities 
Sundry Creditors 
United Kingdom uy 
Outside United Kingdom 
Subscriptions Received in Advance 
United Kingdom 
Outside United Kingdom 
Bank Overdraft 
United Kingdom 
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THE INSTITUTION 


OF PRODUCTION 


ENGINEERS 


ANALYSIS OF ACCOUNTS—Year to 30th JUNE, 1954. 


INCOME AND EXPENDITURE 


642 
26 
258 
282 
92 


586 


57,431 


2,519 


704 


1,886 


£62,540 





Income 
United Kingdom 
Outside the U.K.: 


ACCOUNT 


\ustralia 


Bombay 
Calcutta 
Canada 


New Zealand 
South Africa 


ANALYSIS OF CURRENT LIABILITIES AND ASSETS 


United 
Kingdom 


£ 


16,198 


159 


3.766 


£20,123 


—_ 


Outside 
UR. 


4 


148 


£602 


— 


Current Assets 


Sundry Debtors, Deposits and 
United Kingdom 


Outside United Kingdom 


Investments 
South Africa 


Cash at Bank and in transit 


Australia 
Bombay 
Calcutta 
Canada 

New Zealand 
South Africa 


1,764 
281 
553 
502 

97 

1,208 


United 
kingdom 


4 


9,478 


£9,478 








f 


98,135 


$,405 


£62,540 


Outside 
U.R. 
4 


Nm 
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540 
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INSTITUTION 


*“ THE JOURNAL ” 


Sent each month to members and representatives of 
Affiliated Firms. Price to non-members, 10s. 


** ACCEPTANCE TEST CHARTS FOR 
MACHINE TOOLS ” 


Parts 1, 11, II] and IV. Price 6s. each part. 
* PRACTICAL DRILLING TESTS ” 
Price &1 Is. Od. 


* ORGANISATION AND CONTROL OF 
PRODUCTION ” 


Price 5s. 


* MEASUREMENT OF PRODUCTIVITY ” 


(Interim Report). 


Joint Committee of Institution of Production Engin- 
eers and Institute of Cost and Works Accountants. 
Price ls. 6d. 


* MEASUREMENT OF PRODUCTIVITY— 
APPLICATIONS AND LIMITATIONS ” 


Joint Committee of Institution of Production Engin- 
eers and Institute of Cost and Works Accountants. 
Price 2s. 


** MEASUREMENT OF PRODUCTIVITY— 
WORK STUDY, APPLICATION AND 
TRAINING ” 


Joint Committee of the Institution of Production 
Engineers and the Institute of Cost and Works 
Accountants. Price 5s. 


* AS THE SPIRIT MOVES ” 


British Productivity Council assisted by the Materials 
Handling Sub-Committee of the Research Committee 
of the Institution of Production Engineers. 


Price 2s. 6d. 


* REVIEW OF MATERIALS HANDLING IN 
BRITISH MANUFACTURING 
INDUSTRIES ” 


Materials Handling Sub-Committee of the Research 
Committee of the Institution of Production Engin- 
eers. Price 5s. 


“AN EXPANSIONIST POLICY FOR 
PRODUCTION ” 


Series of Leading Articles reprinted from the Institu- 
tion of Production Engineers Journal. January / Mav. 


1953. Price 2s. 6d 
1954. Report Of 
* PRODUCTION CONFERENCE ” 


Olympia. Price £1 1s. Od. 


PUBLICATIONS 


The Sir Alfred Herbert Paper, 1952— 


* THE DEVELOPMENT OF ENGINEERING 
METROLOGY ” 


by F. H. Rolt. Price 5s. 
1952. Report Of Conference On 


* PROBLEMS OF AIRCRAFT 
PRODUCTION ” 


Price 10s. 


* THE MANUFACTURE OF COMPONENTS 
FROM POWDERED METALS” — 
by W. D. Jones. Price 2s. 6d. 
* THE TECHNIQUE OF CARBIDE 
TOOLING ” 
Price 2s. 6d. 
* PRACTICAL TRAINING IN PRODUC. 
TION ENGINEERING ” 


* HIGHER NATIONAL CERTIFICATES IN 
PRODUCTION ENGINEERING ” 


“ LIST OF TEXT BOOKS ON PRODUCTION 
ENGINEERING ” 


** MEMBERSHIP QUALIFICATIONS AND 
EXAMINATION REGULATIONS ” 


*“ HISTORY, ACTIVITIES AND 
QUALIFICATIONS FOR MEMBERSHIP ” 


by Lawrence K. Lord. 


All the above may be obtained from Head Office, 
post free, with the exception of the Measurement of 
Productivity Reports, “ Applications and Limit- 
ations” and “Work Study, Application and Train- 
ing” which should be ordered direct from the Sole 
Distributors, Gee & Co. (Publishers) Ltd., 27/28, 
Basinghall Street, London, E.C.2. 


In addition, the following Institution publications 
may be obtained from the Production Engineering 
Research Association of Great Britain, Staveley 
Lodge, V elton Vi owbravy, Leicestershire. 

** ACCURACY IN MACHINE TOOLS ” 
Price 3s. 3d. 


* REPORT ON SURFACE FINISH ” 
Price 15s. 6d. 


* PRODUCTION ENGINEERING 
RESEARCH ” 


Price 5s. 


** MACHINE TOOL RESEARCH AND 
DEVELOPMENT ” 
Price 10s. 6d. 
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The Council of the Institution 


1954/55 


President 
Sir Walter Puckey 


Vice-President and President Elect 
Sir Leonard Lord, K.B.E. 


Chairman of Council 


G. R. Pryor 


Vice-Chairman of Council 


H. G. Gregory 


Immediate Past Chairman of Council 


H. Burke 


Past Presidents 
Major-General K. C. Appleyard, C.B.E. Sir George Bailey, C.B.E. Sir Alfred Herbert, K.B.E. Norman Rowbotham, C.B.E. 
The Rt. Hon. Viscount Nuffield, G.B.E. J. D. Scaife Dr. H. Schofield, C.B.E. The Rt. Hon. Lord Sempill, A.F.C. 
Tom Thornycroft Sir Cecil Weir, K.C.M.G., K.B.E., D.L., M.C. 


Presidents of Councils outside the United Kingdom 
AUSTRALIAN Councit—J. N. Kirby 
Soutu AFrrican Councit—W. G. Gillespie 


Chairmen of Regional Committees 


East & West Ridings Northern South Eastern 
J. E. Hill T. McCulloch R. E. Leakey 
Eastern North Western Southern 

J. B. Webster F. W. Cranmer F. T. West, M.B.E. 
Midlands Northern Ireland South Western 
H. Burke J. Ringland E. F. Gilberthorpe 
North Midlands Scotland Wales 
J. C. Routledge M. C. Timbury H. T. Jones 
Additional Representatives on Council 
East & West Ridings North Western 
F. T. Nurrish, M.B.E. J. France 
Midlands South Eastern 
S. J. Harley R. Telford 


Chairmen of Standing Committees 
K. J. Hume B. H. Dyson R. E. Mills C. L. Old S. A. J. Parsons M. Seaman 
The Rt. Hon. Lord Sempill, A.F.C. 
Elected Members 


A.J. Aiers H.W. Bowen,O.B.E. R.S.Brown _ R. M. Buckle A. G. Clark R. S. Clark Wm. Core B. H. Dyson 
E. P. Edwards fF. J. Everest R.S.Hind  B.G.L. Jackman R. Kirchner Prof. T. U. Matthew B. E. Stokes 
A.L.Stuchbery C.Timms_ R.H.S. Turner 


Co-opted Member 
T. Fraser, C.B.E. 


Chairmen of Sections outside the United Kingdom where Councils are not established 


Bombay Caleutta 
J. V. Patel B. F. Goodchild 
Canada N. Zealand 
C. J. Luby E. Paton 


Overseas Councils 


AUSTRALIA 
President 
J. N. Kirby 
Chairman Vice-Chairman 
C. Pullen J. O. Ogden 


Elected Members 


C. J. Clark R. W. Deutsher S. Downie N. Eaton N.Esserman W.M.B. Fowler W. Gwinnett W. L. Hemer 


E. Herbert J. H. Law J. Steer J. E. Strick H. G. Sutton A. Welsh L. W. Worthington 
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SOUTH AFRICA 
President Vice-President 
W. G. Gillespie H. J. G. Goyns 


Past Presidents 
B. Anderson R.H. Arbuckle L.H.L.Badham G.Godfrey J.Henry D.Lion-Cachet J. Renwick A.C. Wotherspoon 


Elected Members 


G. T. Chawner D.N. S. Clare V. J. S. Donnelly C. O. Doehring D. E. Hamm D. A. Petrie G. M. Pratley 
P.L.Ward  H.H. Waters 


REGIONAL HONORARY SECRETARIES 


East & West Ridings... Miss N. E. Bottom Northern Ireland ... wae W. G. Wyman 

Eastern ove oe L. A. Childs Scotland ... won _ W. H. Marley 

Midlands ... son ak B. W. Gould South Eastern see eae R. Hutcheson 

North Midlands ... nae D. G. Swinfield Southern ... See on J. W. Taylor 

Northern ... are See C. C. Hodson South Western... eae A. Eustace 

North Western... eels G. R. Parker Wales wen wes es W. D. Porter 

Secretary of the Institution 
W. F. S. Woodford 
SECTION CHAIRMEN 
Rie: pis) UI rs so ee OE Ceo Adelaide EEE s.v.ainn one canteatecnaceansciekacactn North Eastern 
Is) ee I ind ccus2<s ssc cneclnsebekonacasd és Birmingham 2 | are eres See. Northern Ireland 
Ey Si ee aes. Sali conn cctvacttstuasepedadeteis tas Bombay TE a oon sas'pacccseucuiedeenGenecuicers eeneneneae Norwich 
We IN ec  cosdasaie Calcutta MPMI, <oinessai.s.cawsucsivectnereatapeerenceaneeee Nottingham 
ie Se Ape Ree OI SAE Ee ie Canada ais EINES. oo:s 5 acs cwissccweatenetecnaescnceeeneen Oxford 
Bes Ws ME, cate visas amstenacose canner eenustna iene Cornwall RL... ssnevcovadowecsanebuceepeeeeeeie Peterborough 
ae Se err ee nt eK er ees Coventry We RINE, Gian gesevscsicucassesscceneanaepbeneeineeeen Preston 
5. RRR Reet bb Ce aera Derby EE. ..cascesecsvoicueseasvacoucoeta pees Reading 
oe SS GAR SR are eee Doncaster WE ENO - ocncsandicnsaccedscncestcucmeemceuaeeen Rochester 
FE IIE A TELE a Dundee Mar. Cyc sac woaessddlanannc ade aces ous race eEeE Sheffield 
Mi. Bet IN ia coche tek cia Sacamce aot eeeneees Eastern Counties PE 0s pics. cns evinncucempeasneaeeeeleouee Shrewsbury 
BOs Pies Wo NE | tress cccsals oc enay Eig con Sond Edinburgh WEISS: oo sc ccvcoodesienecninsucenyenenes South Africa 
Be ENN socsicss izcvesesccacueteeine lowes nec Glasgow NINE css naivs.cns soasseiean eee euaereateneeeeraaee South Essex 
We OU wh iahis cosas tomato easgeenaeeuaceeenexe Gloucester DE cs vccieasnsacesecnscescenkaeeeeeentaaee South Wales 
BD. We IS A odie a Ciuc cu etaces uebaaeeriresbewiasccs Halifax Ae SS, eA 8 erent at FS Southern 
Dep MEI | caece-cres-snscace<neeceuncdoniedesksoeres Leicester WE 255 ss cacecoucwnsacsdaxesseameereateen Stoke-on-Trent 
R. S EE Rada cisidcesetcccatseuradyaieabetier ces ssces Lincoln ee ROE 5s sve esesunncuvcd edese babies pea Sydney 
Be SIENA tach cvew se canconadsesbonecagthenee pie <stecen’ Liverpool De WE NE «a siceocccosensssonceccaegeseesenaeneheraaen Tees-side 
te PINS Cosh oe tcc ecartuak tase patente oeks Gowns London NEN, occ esccuesuvancverchessccokoeeme West Wales 
Se RNR EE rs ae Luton TD A ere ee Western 
ee Re ocd eee Manchester Re EIEN Gana csvsivs saevesascconcesdmceesaoee Wolverhampton 
i ee CAME, eS esnae clones avardsepecreus pases scene Melbourne I i vsinisinesevaescnsewavesaserogeenyer tae Worcester 
i, MME ek sncsscost-sc0-0rescdue a ereceremees New Zealand Be NEL, aivesec vesnoeodaanaseedepaeseenaeeenenn Yorkshire 
GRADUATE SECTION CHAIRMEN 
III ovocura Soccseucacceneebas Birmingham Graduate De MORE. caconesdsrandecsctie Manchester Graduate 
Bn Wie MIE SS ondeecdpnsccecekicpancenbar’ Coventry Graduate TOY. “ncvenkcessoatdesteaes North Eastern Graduate 
FP Raters ioivcde sen vi dcined Gee ee eee Halifax Graduate <r ee Sheffield Graduate 
oe er oe Liverpool Graduate ee I os 5o0.0000a5.cuscnnceeneanee Western Graduate 
Bs WR aot cecdariew nc cuhcctonsetenuee London Graduate A a A ee Wolverhampton Graduate 
eres ian ret en ee EE, Nn ,  ‘capwereceovessonabpounceae mer tee Yorkshire Graduate 
SECTION HONORARY SECRETARIES 
AUSTRALIA 
Adelaide (South Australia) ane W. L. Hemer, 6 Bedford Street, Brooklyn Park, South Australia. 


Melbourne (Victoria Australia) ... R. W. Deutsher, Bank House, 11 Bank Place, Melbourne, C.I., Victoria Australia. 
Sydney (N. S. Wales) a pre A. Welsh, Room 802, 16 Barrack Street, Sydney, Australia. 


CANADA 
Canada ie eee ove eee P, M.Wood, 31 Conway Avenue, Toronto, 10, Ontario. 
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Bombay 


Caleutta 
New Zealand 


Seuth Africa 


Birmingham 


Cornwall 

Coventry 

Derby 

Doncaster 

Dundee 

Eastern Counties 
Edinburgh ... 
Glasgow - 
Gloucester & "District 
Halifax in 
Leicester & District | 
Lincoln 

Liverpool 

London 

Luton 


Manchester 

North Eastern 
Northern Ireland 
Norwich 
Nottingham 

Oxford ‘ 
Peterborough 
Preston 

Reading bon 
Rochester & District 
Sheffield we 
Shrewsbury 
Southern 

S. Essex 


South Wales & Men. 


Stoke-on-Trent 
Tees-side 
Western nee 
West Wales 
Wolverhampton 
Worcester 
Yorkshire 


CORRESPONDING MEMBER IN MIDDLE EAST 
J. Merkine, 45 Arlozoroff Street, 


INDIA 


E. Fernandes, c/o Burmah Shell, Royal Insurance Bldg., 14 Jamshedi Tata Rd., 
Churchgate, Bombay. 
N. N. Sen Gupta, 110 Surrendra Nath, Banerjee Road, Calcutta 13 


NEW ZEALAND 
H. R. Holmes, Pah Road, Papatoetoe, Auckland 


SOUTH AFRICA 


The Secretaries, Institution of Production Engineers, Barclays Bank Buildings, 
Corner Commissioner and Harrison Streets, Johannesburg 


UNITED KINGDOM 


B. W. Gould, Dept. of Industrial Administration, College of Technology, Suffolk 
Street, Birmingham. 

F. G. Hawke, 17 Church Road, Pool, Redruth, Cornwall. 

W. G. Key, 128 Green Lane, Coventry. 

P. Warburton, 27 Albemarle Road, Chaddesden, Derby. 

W. H. Edwards-Smith, “ Hindcarth ” Melton Road, Sprotborough, Nr. Doncaster. 

K. Fairweather, 82 Carlochie Place, Dundee, Angus. 

A. B. Brook, Davey, Paxman & Co. Ltd., Britannia Works, Colchester. 

A. Atkinson, Priory House, South Queensferry, West Lothian. 

W. H. Marley, G. & J. Weir, Ltd., Coltness Foundries, Newmains, Lanarks. 

C. L. Mawhood, 43 Rosehill Street, Cheltenham, Gloucester 

Miss N. E. Bottom, Hopkinsons Ltd., Huddersfield 

D. G. Swinfield, 65 St. Saviour’s Road, Leicester. 

H. Wright, 101 Longdales Road, Lincoln. 

R. T. Spencer, 44 The Beech Walk, Knottyash, Liverpool 14. 

R. Hutcheson, Machine Shop Magazine, Dorset House, Stamford St,, London, S.E.1 

J. F. W. Galyer, Engr. Dept., Luton & South Beds. College of Further Education, 
Park Square, Luton. 

G. R. Parker, 101 Green Lane, Garden Suburbs, Oldham. 

A. C. Foskew, 35 Oakwood Avenue, Low Fell, Gateshead, 

W. G. Wyman, ‘ ‘Linden Lea”, Cultra, Co. Down, N eae 


C.N. T. Manfull, Chellaston House, Thurgarton Street, Nottingham 

M. J. Inston, 53 Rymers Lane, Cowley, Oxford 

. G. Perrett, 165 St. Pauls Road, Peterborough. 

. Thompson, 71 Willows Lane, Accrington, Lancs 

. W. H. Mark, “ The Beeches ”, 41 Reading Road, Woodley, Berks 

. G. Clements, 11 Charing Road, Gillingham, Kent 

. F. Newton, 20 Exley Avenue, Sheffield 6. 

M. Buchan, Llanberis, Mytton Oak Road, Shrewsbury 

W. Taylor, 44 Deacon Road, Bitterne, Southampton. 

_H. W. Everitt, 6 Hillcrest Road, Loughton, Essex. 

. Bolwell, Creed & Co. Ltd., Treforest Trading Estate, Pontypridd, Glamorgan 
Rowley, North Staffordshire Technical College, Stoke-on-Trent. 

T. A. Horsley, 24 Clarence Road, Nunthorpe, Nr. Middlesbrough. 

A. Eustace, 19 Ferndale Road, Northville, Bristol 7. 

H. P. Sanderson, I.C.I. Ltd. (Metals Division), Waunarlwydd, Nr. Swansea. 

R. J. Sury, Wolverhampton and Staffordshire Technical College, Wolverhampton. 
R. Wheeler, Old Farm House, Parish Hill, Bournheath, Nr. Bromsgrove, Worcs. 
J. L. Townend, 26 Moor Allerton Drive, Street Lane, Leeds 17. 


CORRESPONDING MEMBER IN EGYPT 


Ramat-Gan, Israel. A. F. Abdo, 29 Abo Taleb Street, Terha Bolackia, Shouba, Cairo. 


CORRESPONDING MEMBER IN BRITISH W. AFRICA 


H. P. Halfter, Gold Coast Rlys. and Harbour Admin., P.O. Box 202, Takoradi, Gold Coast, B.W.A. 


Birmingham 
Coventry 
Halifax 
Liverpool 
London 

Luton : 
Manchester 
North Eastern 
Sheffield 
Western ‘ 
Ww olverhampton 
Yo ‘ 
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GRADUATE SECTION HONORARY SECRETARIES 


R. D. Guthrie, 90 Park Road, Quarry Bank, Brierly Hill, Staffs 

A. S. Hopkins, 39 Oaks Road, Kenilworth, Warwicks. 

C. W. Overin, 353 Whitehall Road, Westfield, Wyke, Nr. Bradford. 

G. L. Smith, 17 Withers Street, Liverpool 7. 

R. U. Shaw, 29 Goldcroft, Bennetts End, Hemel Hempstead, Hertfordshire. 
F. G. Ethelston, c/o 106 Argyll Avenue, Luton, Beds. 

D. Allott, 47 Williams Crescent, Chadderton, Nr. Oldham, Lancs. 

R. F. Loebl, 32 Deneside Avenue, Low Fell, Gateshead-on-Tyne 9. 

G. Shaw, Horseshoe Cottage, Holmesfield Road, Nr. Sheffield. 

R. W. Wall, 6 Filton Avenue, Horfield, Bristol 7. 

W. L. Pace, “ Linden”, 10 Ezekiel Lane, Short Heath, Willenhall, Staffs. 
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30° projection type 
Rotary Table 


Representing the latest developments in Rotary 
Tables this new Model has a 30’ diameter elec- 
trically operated platen. Readings direct to one 
second of arc are taken from a screen unit com- 
posed of two adjacent projection screens, one 
arranged for normal viewing and the other enabl- 
ing readings to be taken when large workpieces 
cover the normal screen. Angular movement is 
read from a scale on the periphery of the platen 
whilst in motion and final adjustment made with 
an optical micrometer. Design innovations have 
resulted in the inital accuracy of the table being 
unaffected by any wear which may occur in the 
mechanical parts. 


A product of 


OPTICAL 
MEASURING 
TOOLS LTD 


MAIDENHEAD BERKS 


Write for illustrated brochure to 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH Phone: Peterborough 3227-8-9 


Sales Organisation of the 
Newall Group of Companys 
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In every industry or trade, electrical equipment is 
the key to modern production methods. There are 
probably more production-boosting and money- 
saving devices than you know of. Your Electricity 
Board can help you and give you sound advice. 


They can also make available to you, on free loan, 
several films on the uses of electricity in Industry — 
produced by the Electrical Development Association. 


E.D.A. are publishing a series of books on 
“ Electricity and Productivity”. Four titles are 
available at the moment; they deal with Higher 
Production, Lighting, Materials Handling, and 
Resistance Heating. The books are 8/6 each (9/- 
post free) and the Electricity Boards (or E.D.A. 
themselves) can supply you. 


Electricity 


a Power of Good 
for PRODUCTIVITY 


The Institution of Production Engineers Journal 






Individual Drive 


Individual drive means power exactly 
where it is wanted. The motor is built into the 
tool and direct coupled to the driven shaft. 
Efficiency is higher, floor space is saved, belts 
are done away with. The machine is a self- 
contained unit and the drive is direct. There are 
no gears, no belts—so maintenance is low. 














Individual drive means that the motor is tailored 


to the tool—control is simplified and there is no 
waste of power. The tool does the work at the 
highest speed and the lowest cost: lowest in 
maintenance, lowest in rejects, lowest in power 
consumption. Putting the power where it is 
wanted is— 

only one of the aids to 
higher productivity that 
Electricity can bring you. 















The British Electrical Development Association, 2 Savoy Hill, London, W.C.2 


Having a hand in 
Productivity 
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POWER AT YOUR FINGERTIPS... 


To step up output without increasing your production costs . . 

Black & Decker offer you the choice of four dependable 
Bench Grinders . . . sturdy adaptable tools that give you 
better buffing . . . more efficient wire wheel brushing . . . faster 
‘run-of-shop’ grinding and tool sharpening. Productivity 


; t, ; 
pled ye gg a demands B&D grinders, they are designed for constant use 


° co er balan ntchante on a variety of jobs, they are part of the world famous B&D 


pomestel memnted. range which includes Drills, Sanders, Saws, Vitrifiers, etc. 


Quicker and Better with 


Yok & Deche 


PORTABLE ELECTRIC TOOLS 


Write for catalogue. Demonstration of any tool on request. 








BLACK & DECKER LTD: HARMONDSWORTH - MIDDLESEX 


TOWSON, USA +» TORONTO, CANADA * SYDNEY, AUSTRALIA ° MEXICO, D.F SAO PAULO, BRASIL 
Smee's 5/53 
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puites yar Wiedemann Hand 







Send for Detailed Catalogues 









BRITISH-BUILT TO THE ORDER OF 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Telephone WESTERN 8077 (8 lines) Telegrams ' ACCURATOOL HAMMER LONDON 


for Production or 


Type RA n 41 P Power-Operated 


(Illustration shows Press fitted with 
pantograph type table) 


eee ee 
Number of Stations ... ... 16 to 20 
Maximum punch diameter ... ... 34” 


Type R “ 41 P Power-Operated 


(Illustration shows Press fitted with 
Standard Gauge Attachment) 


Depth of throat os ae ae cane 
Number of Stations... ... 16 to 20 
Maximum punch diameter... 34” 







Type R a 7 Power-Operated 
(Illustration shows Press fitted with a Direct 
Measuring Gauge Table 60” x 120’ capacity) 


CO ene ee ae es 
ee ee 60” 
Number of Stations... 12. see ove 32 
Maximum punch size ... ... se +. 6”x6" 













The I 













PUN 





TYP 


R.4 





TYP, 


R.7 
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or Power TURRET PUN 


Short-Run Work 











Send details of your workpieces and 
we will gladly submit production 


times for comparison with your exist- 
ing methods. 













Type R = 2 Hand-Operated for 


bench mounting 


Depth of throat oe er ere 2” 
Number of Stations... ...  ... 12 
Maximum punch diameter... 24” 


Type R ™ 4 Hand-Operated 


with pedestal (Illustration shows 
gauge attachment) 








Depth of throat ... ... 24” 
Number of Stations os 12 
Maximum Punch diameter 24” 








PUNCHING CAPACITIES 





TT ee eee 











TYPE TYPE 

} R2 Up to Ae” thick M.S.—2.'%” dia. R.41P Up to ig” thick M.S.—3.¥%" dia. 
| me Up to %" thick M.S.—1.%" dia. RA.41P Up to %" thick M.S.—2" dia. 

| ‘ Up to %6" thick M.S.— 2" dia. Up to %i6" thick M.S.—1.%4"dia. 
i. 4” dia. hole in 4” thick Mild Steel 


6" dia. or 6” x6” square in %” thick Mild Steel with sheared punches. 
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S| ST . Fine bore guide bush holes & recess 

| Hy for valve inserts. 
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| 
—and watch your output figures soar! Conversion to full or semi-automatic | 
working by means of MAXAM pneumatic equipment, costs only a small fraction of | 
the capital value of the machine or process involved. Yet the effect is enormous — 
our clients are gaining anything from 100% to 600% increased production. MAXAM | 
conversion means much more output at much lower costs. 

Such conversion may completely solve your problems. If, however, you are 
developing new machines or new systems we strongly advise you to call in MAXAM 
right from the start. We have been partners in the design of some outstandingly | 
successful automatic processes. 

As today’s most up-to-date production technique, MAXAM is being adopted in | 
many different industries all over the country—may we send you a descriptive | 

| 


leaflet or a catalogue ? 


MAXAM Dept. ‘C’ THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD., 
4, Broad Street Place, London, E.C.2. Works: Carn Brea, Cornwall 





PNEUMATIC 


SYSTEM 
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OSDIC 


now available for use with ANY Radial Driils 








Duplicating Bar 
for Cross 
Positions 










Fine Adjustment Knob 


Cross Traverse 
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AUTOMATIC POSITIONER 









Duplicating Bar 
for Longitudinal 
Positions 






Cross Traverse 





Longitudinal 
Traverse 


é 
> Handwheel 
> 
~ 
2 
¢ 


w 


Longitudinal Traverse 
Fine Adjustment Knob 


Power Traverse Safety 


Switch and Positioning Control 








Two 


GASTON E.MARBAIX LTD 


One bar locates holes lengthwise, the other 
locates them crosswise. Made of in. bar stock, 
each duplicating bar is bored to correspond 
precisely with the position of ‘each hole in the 
work. 

Simple to prepare—Average duplicating bar 
boring time is four minutes per hole. 
Compact. You can store dozens of duplicating 
bars in the space needed for a single jig! 
Permanent. Use them over and over again— 
weeks, months or years after they are made. 
One set-up, any number of holes—Set up virtu- 
ally any number of positions with one set of 
duplicating bars. This means even complex jobs 
with hundreds of holes require only one set-up. 


In operation, bars are placed in troughs. Pins 
—one for each duplicating bar —are inserted in 
holes in the bars. These pins establish individual 
lengthwise and crosswise positions. To change 
positions, operator simply moves pins, presses 
buttons and table moves to new position. 

Top view of positioner, showing location of 
duplicating bars in troughs, typical job set- -up 
of table. Note how bars locate hole centres in 
the work, lengthwise and crosswise. For operator 
convenience, bars are located within easy reach, 
holes in bars are keyed with letters and numbers 
to identify them at a glance with holes in the 
work. On “one-time” jobs, measuring rods 
can be used in place of bars 


Write for Details and Information to:— 


DEVONSHIRE HOUSE VICARAGE 
BATTERSEA LONDON SWi11 
PHONE BATTERSEA 8888 (8 lines) 


easily-made, easily-stored duplicating bars control positioning 


CRESCENT 
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MOTOTRACE & TYPE Q PROFILOMETER 
being used to measure roughness of 








TYPE J TRACER |; 


bearing cap —_— 








The Type J Tracer can be used 
with any Profilometer Ampli- 
meter, with any Mototrace, 
and with any Linear Pilotor 
that has a post for attaching 
the Linkarm. 











THE TYPE J TRACER is designed primarily for taking 
surface roughness measurement in straight or tapered holes 
as small as 4" i.d., to a depth of {", and on gear teeth 
as small as 10. D.P. It is also used in holes of 1.;4" i.d., 
or larger to any desired depth; on o.d’s from }" to 1.4"; 
and on flat surfaces. This wide working range is provided 


by means of interchangeable Skidmounts. 


OVER 3,000 PROFILOMETERS SOLD — THEY MUST BE GOOD 


PROFILOMETER IS A REGISTERED TRADE NAME PATENTS PENDING 


DEVONSHIRE HOUSE, VICARACGE CRESCENT, 


GASTON | MARBAIX LTD BATTERSEA LONDON, SW11 


PHONE BATTERSEA 8888 (8 lines) 
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He stays put! 


similar class of machine. 


Write for full particulars. 
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ASQUITH ‘concentrated controls’ means a ‘one 
position’ operating station for carrying out a 
multiplicity of locating and production movements. 
An ASQUITH operator can perform more work 
in less time and with less effort than on any 





WILLIAM ASQUITH LTD., HALIFAX, ENG. 


LONDON OFFICE : HALIFAX HOUSE, STRAND, LONDON, W.C.2. 





Seles and Service . . . DR U | Mibh D-ASOU iTH - ..in the British Isles. 





"Phone: Midland 343] (5 lines) 





DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 


Also at LONDON: ’Phone: Trafalgar 7224 (3 lines), and GLASGOW: ’Phone Central 3411 
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INCREASE 


YOUR GEAR 


PRODUCTION 


WITH THE 





The No. 3A MAXICUT Gear Shaper is a heavy No. 3A. GEAR SHAPER 


duty machine for producing Spur, Helical and 
internal gears to very close limits of accuracy. 


The machine has been designed to provide Capacities up to /8ins. P.C.D. 
exceptional ease of control and to cut setting 
times to minimum. Our engineers will be Full particulars gladiv sent on request. 


pleased to advise you on your particular gear 
production problems. 


DRUMMOND BROTHERS LTD., GUILDFORD, ENG. 


Sal a . . «in the British Ish 
ales & Service DRUMMOND-ASQUITH in the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE NEW ST, BIRMINGHAM 
Phone: Midland 3431 (5 lines) Also at LONDON: "Phone Trafalgar 7224 (3 lines) and GLASGOW: ’Phone Central 341/ 





Anderson 
When replying to advertisements please mention the Journal 
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DRUMMOND - ASQUITH 
Phone: Midland 3431 (5 lines) 


(SALES) 





There are few instances which have proved more 
successful than the installation of HI-TON 
presses at Geile ier Ltd., Tottenham, where 
these machines are being used for delicate 
pressing operations on duplicator screens and 
protectors. Precision assembly, high output and 


ease of operation are valued features of the installation. 





By courtesy of 


Galeiner- \t4., 


Tottenham. 


MODELS FROM 


cons non MN Ta [e)x 


HYDRAULIC PRESSES 


ng 
ie ae 


FULL PARTICULARS ON REQUEST 


Sales & Service for... DRUMMON D-ASQUITH . . . the British Isles 








LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
Also at LONDON: 'Phone Trafalgar 7224, and GLASGOW: ’Phone Central 3411 
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ap HERBERT 


INSPECTION 














Inspection is an essential part of production, the inspection department needs 
time-saving appliances just as much as the machine shop. For years we have 
specialised in the supply of modern optical measuring instruments by the use of 


which inspection can be speeded up and made more accurate. 


Particulars of these instruments will be found in our catalogue MODERN 
INSPECTION EQUIPMENT, a copy will be 


sent on request. 


THE HILGER UNIVERSAL PROJECTOR 
shown here combines the functions of a projector 
and a precision measuring machine reading to 
0001’. It can be supplied for surface projection 
to deal with obscured forms. The precision pro- 
tractor, graduated 90° on either side of zero reads 


directly to 1 minute. 


All interested in inspection are invited to 
visit our Measuring Room at Coventry where the 
application of modern inspection equipment can be 


studied. 


Full particulars available from:- 


Measuring Room, Head Works. ‘Phone: 88781 
—Ext. 139. 





HILGER UNIVERSAL PROJECTOR 


Sole Agents:- 


ALFRED HERBERT LTD °* COVENTRY 


When replying to advertisements please mention the Journal 
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HEADSTOCK = 
, PULLEY 
cain manne one COMBINATION TU RRET LATHE 
n ‘ied FITTED WITH 18° TUDOR CHUCK Tungsten Carbide 
rst hein Cutting Tools 
| = ! 7e DESCRIPTION OF OPERATION —— — i te Con 
” a. ee T ae ; Hex.Turret | Cross-slide RPM. Fe. oe Pie. ovine 
| 7b 1! 0 Chuck (using Loader) atA - - .¢ i o- _ _— — 
| Ora || Om Rough Face End - . | — S.T.1 125 335 84 
| os Rough Bore B aod C and Tore 10" dia. - 2 — 125 325 84 
| Support and Rough Vee Grooves - - 3 Rear | 40/24 | 110/60| 246 
| Support and Finish Vee Grooves - a. 2 S.T.2 5 200 Hand 
8 | Finish Bore B and finish Turn 10” oe. + 4 — 125 325 84 
a | Finish Taper BoreC -~ - he Rear 125 260 84 
-- oe 2S Chamfer Vee Grooves - - | — S.T.3 125 325 Hand 
) Support (unloader) and Part-off D + 6 S.T.4 | 59/75 | 150/200; 176 
ACY AA AACA: eS 
L — 
D 


CENTRIFUGALLY CAST IRON Floor to Floor Time: 28 minutes.. 


Capacity : 
4% in. dia. hole through 
spindle. 


23 in. dia. swing over 
stainless steel bed covers. 


Spindle: 


Mounted in ball and roller 
bearings. 


Powerful metal-to-metal 

cone clutches transmit 

power through ground 
gears. 





OUR COMPLETE RANGE INCLUDES 
CAPSTAN AND TURRET LATHES WITH 
CAPACITIES UP TO 35 in. SWING OVER BED 


Full details on request 


H.W.WARD & CO.LTD 


_ 


SELLY OAK ;7~ BIRMINGHAM 29 


TELEPHONE \% 4 SELLY OAK 1131 
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AND 83 in. DIA. HOLE THROUGH SPINDLE. 
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J PARKINSON & SONGuu LTD 


SHIPLEY YORKSHIRE 


TELEPHONE: 53233 
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Finish is more than shin deep 


ty Hh et es 





Plating and polishing metal 
4 objects enhances their final appearance — 

4 but it cannot disguise flaws and 

imperfections of surfaces. Fortunately, 

this is something we have always 

known — so we make sure that the surfaces of 
the castings we produce are perfect 

before plating and polishing. But whether we 
or our customers do the plating makes 

little difference. The techniques we 

use in pressure die-casting and the 

care we take in finishing ensure that the 

final appearance could not be better. 








It’s a point to remember when you need 
pressure die-castings in zinc or aluminium 
alloy and yet another reason for 
specifying Wolverhampton Die-Casting 
Co. Ltd. for this work. 


WOLVERHAMPTON DIE-CASTING 


LIATED W 


PRECISION CASTINGS CO. INC. (U.S.A.) 


Typical examples of pressure i 
die-castings before and after | | 
finishing are illustrated above. t | 


ED ZINC 
ait! 42 4 
Cy Lo, 


> / 


21 caste®” 4 


THE WOLVERHAMPTON DIE-CASTING COMPANY LIMITED 


GRAISELEY HILL WORKS: 


WOLVERHAMPTON: 


TELEPHONE 23831/6 
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Precision Automatic Model 1.h. 


FOR RAPID PRODUCTION AND 





CLOSE _—— 


Largest dia. of component (Brass) . 275” 


Largest dia. of component (Steel) .. .236" 
Maximum length of component .. 2.952” 


Spindle speeds .. .. 1980—6000 R.P.M. 





Precision Gear Hobbing Machine Model W.1. 


MODERN DESIGN - EASY SETTING 
PRECISION WITH EFFICIENCY... 


Maximum gear dia. co ce oe ©6=— 2.480" 
Maximum face width co ee ce =61.575" 
Maximum pitch module .. .. . 8 

8 cutter spindle speeds from 500— 2500 R.P.M. 





Precision Automatic Model G.12. 


VERSATILE IN USE - SIMPLE IN & _ 


SETTING - ELECTRICAL CONTROL 







Largest dia. of component, round 12.7 m/m. 





Maximum length of component 140 m/m. 


Working spindle speeds 1000—8000 R.P.M. 





The Selson Machine: Tool Co. Ltd 


CUNARD WORKS, 





CHASE ROAD, NORTH ACTON, LONDON, N.wW.10 600 


r 40 q) 


ae) Telegrams: Selsomachi, Londor enoue 
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for constant efficiency 


Two modern Hydraulic Pumps which have a place in any 
hydraulic scheme are the Fraser Mono-Radial 
and Deri-Sine Hydraulic Pumps. 

The Mono-Radial range 

includes constant and 
/ infinitely variable out- 
puts for pressures up to 6,000 p.s.i. 
The Deri-Sine gives straight line 
flow characteristics for pressures 
up to 2,000 p.s.i. and outputs up 
to 90 g.p.m. 
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FR GER MONO RADIAL & DERI-SINE 
TRADE MARKS 
hit rh A HYDRAULIC PUMP 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA 6736-9 
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adaptability 
in gear 
production 









VERTICAL GEAR GENERATING 
MACHINES MODEL VIOA 


PR, 
SYRES 
me 


External and internal spur and helical gears; 
splines, serrations and special forms can all be 
generated at high production rates yet with the 


greatest accuracy. These machines are automatic 





VIOA max. dia. 14 in. x 
23 in. face and racks up to 
36 in. long. 


in operation and there are no cams to change — rapid 
set-up is effected by simple adjustment of 2 rollers, 


reducing idle time to a minimum. Quickly inter- 
V4 max. dia. 43 in. x Zin. 
face and racks up to 6 in. 
long. 


changeable rack and contrate gear attachments still 


further extend the scope of these machines. 


W- E- SYKES LTD - STAINES - MIDDLESEX - ENGLAND 
Telephone: STAINES 4281 (6 lines) Telegrams: “SYKUTTER STAINES” 
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continuous 
GOPPER BRAZIWVG 
PUBRNAGES with 


Birlec Limited can now offer continuous 
copper brazing furnaces with removable 
non-metallic elements as standard equip- 
ment. Extensive production trials have 


taken place and the following advantages 


proved :— 


* Element replacement is easy and can 
take place, if necessary, while the 


furnace is in operation. 


* Element replacement does not involve 
rebricking, and expensive downtime is 


thus reduced. 


* Element life is no shorter than with 
conventional nickel-chromium resistors. 
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uN HEATING 


For brazing a small part to a 
large article, induction heat- 
ing equipment is the answer; 
localised heat means no 
wasted heat and a ‘‘machine 
tool’’ approach to equipment 
design makes the process 
ideal for quantity-production 
methods. 


Iilustration left: A stanJurd 
5kW un.t, for brazing carbide 
tool tips ; Photograph by courtesy 
of EDIBRAC LID., Broad: eath, 


Cheshire, manufacturers of 


Tungsten Carbide products. 
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Designs are completed for standard 6”, 8” 
and | 2” furnaces ; may we send details? We 
should also be pleased to arrange a visit to 
our Heat Treatment Division. near the main 
works in Tyburn Road, where test pieces can 


be brazed in a furnace of this type. 


ERDINGTON + BIRMINGHAM + 24 
GLASGOW - NEWCASTLE-ON-TYNE 
(Member of the A.E./. Group of Companies) 


Sales and service offices in LONDON 
SM/B.2134.54 


SHEFFIELD 
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TOWN 


RADIAL DRILLING 
MACHINES 


Rigid, simple design, conveniently placed 
controls and maximum rates of product- 
ion onthe widest range of components 
—a few of the reasons why they are 
called upon to give service all over the 
world. 








GQVoogoo0 COC@ 





Illustrated: Town 5ft. A.E.4 Radial Drilling, Boring, 
Tapping and Studding Machine Drilling capacity 
from solid 24in. diameter in steel and 3in. diameter 
in cast iron. Tapping |}in. Whitworth. 


FREDERICK TOWN 
& SONS LTD 


HALIFAX - YORKS 


O 
O 
O 
O 
O 
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Investigate the possibilities 


of using Backstands in your plant, 


and you'll find, as so many manufacturers 





have found, that this method is unsurpassed for 
high-speed grinding and polishing and cleaner finishes. Write 


for detailed specifications of the full range to the 





R.J.H. TOOL & EQUIPMENT CO. LTD., HECKMONDWIKE, YORKS. ’Phone: Heckmondwike 490 


Makers of a wide range of Backstands, Bandfacers, Grinders, etc. 


rih 3595 


The Institution of Production Engineers Journal 





= ——a - 
—- --~ —_——— 


ee ee _—_—_S SO ee 


ye > 











The 














The Institution of Production Engineers Journal 





When 


replying 


XL} 





VERTICAL MILLING MACHINE 


with combined sliding and swivelling head. . . 


This massive, powerful and versatile machine, with its sliding and swivel- 
ling head, makes light of heavy duty die and tool work at the Enfield 
Cycle Co., Ltd., Redditch. Table has reversible automatic feeds and quick- 
power traverse in all three directions. Speeds and feeds changed from 
front of machine. Direct reading dials. Twelve speeds from 29/520 
r.p.m., or alternatively 36/638 r.p.m. Twelve feeds. Zin. to 20in. per 
minute. Quick and fine hand adjustment to spindle, which swivels through 
90°. Table working surface 53in. x I44in. 


JAMES ARCHDALE & CO. LTD. BIRMINGHAM, 16 
SOLE SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY 


to advertisements please mention the Journal 
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COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION © MAG. UP TO 1,000X 


Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 


MOY/SCMI/56. 
MAIN DIMENSIONS 
Height of Centres................s0006 4)" = (117.5 m/m.) 
Centre Distance (on Base) _......... 24” (610 m/m.) 
Size of Face Plates ...........0.cosce-es 74” dia. (190 m/m ) 
SHEE GE COREIOB on5cccsccccs écvecscacee No. 2 Morse Taper 
WORE OE FRU Bicescigevctetetves aoe ae 42 Ibs. 


PRECISION 
GRINDING, LTD. 


MILL GREEN RD., 
MITCHAM, SURREY 
"Phone : MITCHAM 3014 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 
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82-84 COLESHILL ST., B’HAM. ’Phone ASTON CROSS 3264 











ee 


ae ee rey eee 


—~S ~~ 





The 





e —_—__s 
Sy a — —_—_——_ - 


ee een ee! 


ey oo 


ee 





The Institution of Production Engineers Journcl 





BLANKING DIES 


soca 


EXTRUSION DIES @ 


FORGING DIES 


DRAWING DIES 


ba III 


FORM TOOLS 
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Spark machining has shown 
phenomenal savings in many 
tool room applications using 
semi-skilled labour. If your 
problem is complicated 
shapes and hard-to-machine 
materials, it would interest 
you to see our demonstra- 
tion equipment put to a 
test on your own particular 
machining, diesinking or 


piercing operation. 








TUFFLEY CRESCENT - GLOUCESTER 


Sparcatron spark machining methods and 
apparatus are fully protected by British and 


foreign patents. 


Telephone: Gloucester 21164 (3 Lines) 


Sole lice 1s2es in the United Kingdom: (IMPREGNATED DIAMOND PRODUCTS LIMITED - GLOUCESTER 
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NEVEN TOOLS 






A CUSTOMER 
COMMENTS : 


With a ‘Neven’ 
Drill, we have 


trepanned over 


pieces from hard 
refractory 


materials. 








Over twenty years ago Mr Neven introduced his Impregnated 
Diamond Tools. Great technical advances have been made in succeeding 
years and production is still under the personal supervision of Mr. Neven. 
Our latest catalogue gives the widest range of Diamond Tools yet listed 
for working tungsten carbide, glass, quartz, stone, ceramics and hard 
refractories, etc. 


Keep right up to date by sending for a copy today. 





IMPREGNATED DIAMOND PRODUCTS LTD ~- GLOUCESTER 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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5,000 accurate test 
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Complete Telpher 
Installations 


Sand Storage 
Hoppers 


PATERSON HUGHFC 


tNGINEFRING 


COMPANY LIMITED & 





MECHANICAL 


HANDLING 


XLV 


Pallet 
Conveyors 


Portable Conveyor 


Something 
worth 


knowing 


i 


Portable Sack Elevator 


Paterson Hughes Mech- 
anical Handling Systems 
are used in almost every 
industry in the world. 


Sand Conditioning Plant 





Overhead Chain Conveyors 


LONDON ~* BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 Phone TEMPLE BAR 7274-6 


BIRMINGHAM * 3 HIGHFIELD ROAD, EDGBASTON, BIRMINGHAM 15 - Phone EDGBASTON 2957-6 
GLASGOW - WYNDFORD WORKS, MARYHILL, GLASGOW Phone MARYHILL 2172-4 


SOUTH AFRICA * PATERSON HUGHES ENGINEERING S.A. (Pty) Ltd., P.O. Box 811 JOHANNESBURG S.A 


ENGINEERS AND CRANE MAKERS 
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Gear Production... 


BRITANNIA WORKS 


The Institution of Production Engineers Journal 


The test of any hobbing machine is, will it 
increase production, cut costs and give 
increased accuracy. These requirements are 
met by David Brown-Muir machines, and 
the standard MT15 and MT30 models, of 
15 and 30 inches gear capacity respectively, 
are particularly attractive for the production 
of a wide variety of spur and helical gears, 
splines and serrations. 

In addition, the universal machines will 
generate worm wheels by the tangential 
feed methods. 

Write for illustrated brochures M.100.8. and 
M.100.11. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


MACHINE TOOL DIVISION 


SHERBORNE STREET 
MANCHESTER 3 
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taking the rough 
and making it smooth 


The ‘Spenstead’ Airless 
Rotary Barrel Blast 
Cleaning Machine 
provides the answer to 
Fettling problems in both 
large and small Foundries, 
Engineering Works and 
Forges. It requires no 
compressed air and 

unit construction cuts 
foundation and 
installation costs to a 
minimum. From four to 
six 5 cwt. loads can 

be cleaned an hour, and 
operating power for 

the whole machine 


including Dust Exhaust 


is only 17 h.p. 


ROTARY BARRELS 
ROTARY TABLES 

AIRLESS ROOMS 

MONO-RAILS 


SPENCER & HALSTEAD LTD 


BRIDGE WORKS : OssETtT . YORKSHIRE 





OSSETT 353-4 ‘ LONDON : EPSOM 220! BIRMINGHAM : EDGBASTON 1539 
GLASGOW: CENTRAL 5909 : MANCHESTER: DENTON 2934 


We are 
not far away 








P4567 
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CEJ TAPS 


Spiral Flute Taps for blind 







CEJ PLUG 
AND RING GAUGES 


are in steadily increasing demand throughout 
industry. Their precision and exemplary accuracy 
ensure complete satisfaction. 


for through holetapping. Ineach 
case only one tap is needed. 


CEJ circuar ae 


for producing outside and inside 
threads in all forms. 


CEJ INSIDE 
INDICATOR GAUGES 


For internal measurements from *155” (4m/m) to 
24” (600m/m). They are reliable, easily handled, 
sensitive instruments having a scale range of -'020” 
graduated in increments of ‘0001”. Each instru- 
ment "can operate through a large range of 
diameters. Available in short or long patterns and 
can be set by Master Rings or Gauge Blocks and 
Accessory Holders. 


A.I.D. & A.P.I. 
APPROVED 


PRECISION TOOLS AND INSTRUMENTS 


SOUTHFIELDS ROAD, DUNSTABLE, BEDS. - TELEPHONE DUNSTABLE 422/3 
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with Metropolitan-Vickers Turbo-Generators 


By adopting Metropolitan-Vickers pass-out turbo-generator sets, many 
industrial organisations using steam for processes or heating have found 
it economical to generate electrical power at little additional fuel cost. 
The company produces condensing and pass-out turbo-sets from 
250 to 5000 kW AC or DC. These small power sets have been 
adopted in paper mills, plastics manufacture, textile production, public 
utilities, chemical and oil plants throughout the world. Please write 
for publication 7452/1. 


Three 3750 kW pass -out 
turbo - generators have been 
built by Metropolitan- 
Vickers for British Enka Ltd. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER 17 





Member of the A.E.I. group of companies. 


Self-contained Turbo - generator Sets 


B/L 204 
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why pick on us? 


Because this vacuum cleaner fan motor housing 
really is the cat’s whiskers. It’s light 

(for the housewife’s sake), and strong 

(to protect the mechanism that goes inside). 
And we cast the whole complicated thing 

in one simple operation, by pressure 

die casting. Can you think of 

a better way of doing it? 





the whole in one 


BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 


EDWARD ROAD - NEW BARNET - HERTS. - TELEPHONE: BARNET 9211 
ALSO AT WEST CHIRTON TRADING ESTATE - NORTH SHIELDS - NORTHUMBERLAND - NORTH SHIELDS 2100 
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N SERRATED BLADE 


}CUTTERS 


This gang of four 8 in. dia. GALTONA 
O-K serrated blade half side milling 
cutters, combined with a well-designed 
indexing fixture, is enabling Albion 
Motors Ltd. to maintain high output 
on tough alloy steel suspension arms. 


A 2 in. dia. by 2 in. wide boss is first 
milled. The fixture is then indexed 
\ through 180° and the operation com- 
\\ pleted by milling a second boss |}” 
i dia. by 14” wide. Speed is 35 r.p.m. 


Milling suspension arms at 
with a feed of 2 in. per min. 


Albion Motors Ltd, Glasgow 


40. Wy’ 
\ \ \ \ 
L\\AA\AA 


ey rd Ld oyd Limited 


STEELHOUSE WORKS : OLIVER STREET - BIRMINGHAM 7 ) 


elephone Aston Cross 3001 (12 ues) “Yelegrams. Cogs. Birmingham” 





NORTHERN AREA OFFICE : A. V. Green, Britannia House, Wellington St., Leeds, |. 

LONDON AREA OFFICE : A. J. Percy, 240, Romford Road, Forest Gate, London, E.7. 

N. IRELAND : Garage & Engineering Supplies Ltd., 78 Gt. Victoria St., Belfast. 
SCOTLAND . Stuart & Houston, 5, York Street, Glasgow, C.2. 
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aR)! })) SPECIAL PURPOSE MACHINES 





21" Break Lathe 


This machine is designed to t 


urn large and awkwardly 


shaped workpieces. The sliding bed allows work up to 


7 ft. 6in. diameter and 4 ft. long to be swung in the gap 


and turned on the outside by tools mounted on the 


auxiliary bed. This type of machine can be fitted with 


a pit in front of the headstock to increase the turned 


diameter to 11ft. Similar machines can be supplied with 


capacity to suit individual requirements. 





Well-known for over 80 years as manufacturers of high class 
centre lathes, we also design and build a wide range of special 
purpose machines. Send us details of your problem; we shall 
be pleased to prepare and submit proposals for your 


consideration. 


Designed and manufactured by 


HENRY BROADBENT LTD! 


SOWERBY BRIDGE+> YORKSHIRE 





SPECIAL 
MACHINES 
FOR 
SPECIAL 
JOBS 


Telephone Halifax 81331 
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The cream of 
the collection 
EDGAR ALLEN 


At every stage of manufacture, from Pattern Shop to 
Fettling and Finishing, expert craftsmanship ensures that 
our steel castings are as nearly perfect as the founder’s 
skill can ensure, and conform to B.S.S. or customer’s own 
specifications. The correctness of our methods can be 
demonstrated, if required, by means of our modern X-ray 
examination equipment. In carbon, alloy, stainless and 
heat-resisting steels, for castings of a few Ib. up to 13 tons 
(finished weight), our standard of surface finish, soundness 
of structure, and dimensional accuracy satisfies your 
requirsments. 

Write for Steel Foundry Book, using the request form. 


ee 
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_ ~~ +. 





Sees 





To Edgar Allen and Co., Ltd., 
Sheffield 9. 


Hestatieeem) EDGAR ALLEN & CO-LIMITED 
} a IMPERIAL STEEL WORKS - SHEFFIELD-9 


, Ga a ona oat, coe TELEPHONE: SHEFFIELD 41054. TELEGRAMS: ALLEN, SHEFFIELD 9 
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Payroll... 


%& produced in less time 
%& produced with less labour 


%& with every complication of P.A.Y.E. taken care 
of automatically 


%& with fully detailed Tax and Payroll Records 
for Inland Revenve. Employer and Employee 


the very job lor 





Payroll is only one of accountancy’s 


problems — but it comes round, in- a : : 
escapably, once a week.  Hollerith : AOL LE R] IA 


takes every problem of accountancy 


in its stride, but Payroll makes an Electrical PUNCHED CAR 
~~ ACCOUNTING =” 


admirable starting point for an 
enquiry. It costs nothing to find out 





what Hollerith might save you. 








THE BRITISH TABULATING MACHINE CO. LTD 


Head Office: 17 Park Lane - London - W.1 Telephone: HYDe Park 8155 
Offices in principal cities in Great Britain and Oversea 








JPE/S311/143 
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di-phase cleaners 


Di-Phase metal cleaning processes offer savings of 
up to 50% on the cost of trichlorethylene vapour 
degreasing, plus the following advantages :— 
Non-toxic in use, effective against inert and 
insoluble soils, will inhibit the cleaned parts 
against 1¢-rusting. 

They are used for mass production cleaning of 
all metals prior to inspection, assembly, vitreous 
enamelling, phosphating and electro-plating. 

Di-Phase cleaners are used both in spray and dip 
washing machines, which can be either adapted, or 
designed and manufactured to your requirements. 


Illustration shows a two-stage 
washer and hot air dryer. 


LV 








ELECTRO-CHEMICAL ENGINEERING CO LTD 


“WETHERBY” QUEENS ROAD WEYBRIDGE SURREY. Phone WEYBRIDGE 3891. Associated w'th Electric Furnace Co Ltd-Electric Resistance Furnace Co Ltd 
186 


When replying to advertisements please mention the Journal 





Mp 


To speed production? Look for easy 
thread start, the hex socket for speedy, 
sure drive. 

For staying power? Unbrako closer 
tolerances mean a better fit, and their 
tremendous toughness allows the screws 
to be pulled up tighter, to stay put 
longer without locking. Unbrako vibra- 
tion tests prove this. 

For dependability? The reputation of 
the best equipped specialist screw organ- 
isation in Europe stands behind every 
single Unbrako production, so they've 
got to be good. They are obtainable 
all over the world. 


The Institution of Production Engineers Journal 








UNBRAKO SCREWS COST LESS 


THAN 





BRA 


UNBRAKO SOCKET SCREW CO., 


LTD., 


TROUBLE 


COVENTRY 
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COSSOR presents Model 1052 





= Two 


\ 





and Model 1433 fi 
voltage calibrator’ 


Primarily designed to be used with the Model 1052 
oscillograph the Cossor Voltage Calibrator Model 1433 
provides an accurate means of calibration of input voltages 
to the plates or amplifiers of any oscillograph. Calibrating ee 
voltages are read directly from a wide scale meter —%}!, 
without any computation being necessary. Measurements 


can be made to an accuracy of + 5% and the instrument — 


can be used in any application where a source of 
accurately-known voltage is required. 


double beam oscillograph 


similar amplifier channels with an 


~ approximate gain of 2000 and an upper 


frequency response of § megacycles 

(— 6DB) are features of this new 
Cossor Double Beam general purpose 
oscillograph. The repetitive or 
triggered time base has a sweep 
duration from 200 milliseconds to 
5 microseconds. 
The instrument will operate from 
power supplies of any of the various 


frequencies and voltages encountered 


/ in the Armed Services or from 
7 standard civil supply mains. 
/ | Full scale production of this instrument 
all a now enables us to announce a reduction 
J. in price. 
all ee 
“~ 





( () be & () R ELECTRONIC INSTRUMENTS 


Write for illustrated leaflets about both of these instruments 


’ Watch out for the new 
TELE-CHECK AND CRYSTAL MONITORED MARKER GENERATOR for Bands | & 3 


A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 35, HIGHBURY GROVE, N.5. 
Telephone: CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone, London. Cables: Cossor, London. 


C.1.56 


When replying to advertisements please mention 





ALWAYS USE 
COSSOR 
Tupes a 
Valves. 
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Wrought 
Iron 

puts 
Safety 

in the 


Forefront 


Unlike this obvious source of 
menace, many modern dangers are 
unseen. Hundreds of lives may 
hang on the ability of cable chains, 
couplings, cage and lifting gear and 
similar equipment to withstand in- 
cessant strain. That is why Wrought 
Iron should always be specified for 
such equipment wherever human 
safety is at stake. 

Wrought Iron stands alone in its 
resistance to shock and over-strain, 
to rust and corrosion. Moreover, the 
very nature of Wrought Iron makes 


The Midland 


MIDLAND 


IRON WORKS 


T 


> 


it highly suitable for welding. It is, 
therefore, in the long run —especi- 
ally under exposed or wet conditions 
—both safer and more economical 
than mild steel for many purposes. 
At the Midland Iron Works we pro- 
duce Wrought Iron in strips and 
bars, in a variety of sections, for a 
multiplicity of uses. We will gladly 
send you a free copy of our Section 
Book, and our technical representa- 
tive is at your service for consul- 
tation on any Wrought Iron 
application. 


Iron Co. Ltd 


ROTHERHAM 
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Here is an example of the ductility of 
Wrought Iron. A soft, malleable 


iron that can be forged and hammered | 


at high temperatures, it is r 


essentially fibrous in its structure. 
This characteristic enables it to 
recover from sudden shock and, when 
overstrained, to give warning of 


impending failure by visible elongation. 
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That’s how we like to describe our Stacatrucs. Why? Because they handle goods 

in all stages of production, storage and despatch so smoothly, efficiently and 
economically that it is sometimes difficult to realise that they’re there. Stacatrucs 

are invariably chosen for this happy attribute and because they enable the fullest 
possible use to be made of available space, premises, and manpower which is far 
too valuable to waste on unproductive work such as manhandling. anyway. 


\ Noe > > 






There is a wide range of Stacatruc battery-electric 
and diesel-powered fork-lift trucks and ancillary 
equipments. May we instruct our local Technical 
Representative to call with full details ? 


STACATRUO 








STACATRUCS are sold and serviced throughout the world by:— 
1.T.D. LTD., 95-99 LADBROKE GROVE, LONDON. W.// 
Telephone: PARk 8070 (7 lines) 


In association with Austin Crompton Parkinson Eleccric Vehicles Limiteo 


When replying to advertisements please mention the Journal 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method 


LEY : Yf 


POSSILPARK GLASGOW-N 














3,000 OPERATIONS PER HOUR 


The Mechanical hand is the perfect answer to maximum production 
with absolute safety, production rates on second operation work 
increasing to 2,500 to 3,500 pressings per hour. All hazards usually 
associated with power presswork are eliminated as the operator's 
hands do not enter the tool area. MODEL MARK | for geared 
presses with 3 in. stroke or more and MODEL MARK I! for 
ungeared presses irrespective of speed or stroke. 














@ Automatic Strip Feeds 
Strip Straightening Machine @ Strip Straightening Rolls 
@ Motorises Coil Cradles 
@ Coil Holders and Strip Lubricators 
@ Scrap Cutters and Winders 








Model Mark 
11 Mechanical 
Hand Feed 


Twin Blow Off Ejector Set 





Combined Coil Cradle ; ; 
with Strip Straightening Rolls. Air-operated Dial Feed 


Our Technical Staff is available to advise you—illustrated literature FREE on request. 


PRESS EQUIPMENT LTD., ‘UNT*S,vate, sitvauvcHars, 19 


11 Camden High Street, London, N.W.! Tel: Euston 8382 520 Stretford Road Manchester, 16 Tel: Trafford Park 0250 
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JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


(uaranteed 
Precision 
Accuracy 

































































o 


G.P.A. TOOLS & GAUGES LIMITED 


HARPER ROAD -  WYTHENSHAWE : MANCHESTER 


Phone:- WYTHENSHAWE 2215 ’Grams:- PNEUTOOLS, PHONE 





When replying to advertisements please mention the Journal 
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PAYING FOR 


Time, directly or indirectly, is cost. If records 
of occupied time are not accurately kept the 


Firm concerned may well be paying for time 

















it does not get. The systematic analysis of 
working time is a first step to increased production and lower costs. 
The GLEDHILL-BROOK Time Recorder controls the use of time; it provides an 
indisputable record of attendances, time on a job, overtime and other figures 


essential to accurate costing and the economic employment of labour. 





GLEDHILL-BROOK 








Write for full details and 
illustrated leaflet to: 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20, EMPIRE WORKS, HUDDERSFIELD. 








WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lt. 


IPSWICH 


Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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potato peelers 


to conveyor belts 


The uses of the Hoover F.H.P. Motor are 


almost endless. This sturdy, very dependable 








‘fractional’ incorporates all the latest developments in 
motor design yet is still competitive in price. Remember, 
too, that all Hoover motors are backed by 


the unique Hoover service plan. 





HOOVER LIMITED 


Industrial Products Department 
Cambuslang - Lanarkshire - Scotland 
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"he HYDETSCO”’ (British) HYDRAULIC 
SHAP| NG 


PLANING 


Machines 


LXiv 


Illustration shows the 24 in. stroke 
SHAPER. 


Variable speeds, instantly controlled 
and quick return. 


Extremely heavy cuts can be made if 
needed and without risk of breakages 
to Machine. 


36 and 72 in. stroke Machines made 
as open sided PLANERS. 


40, MONKTON STREET, (Kennington) 
Full details from: ” H. JOYCE Ltd. LONDON, S.E.!I. 
PHONE : RELiance 1437 (3 lines) 
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bo tiny 


Make the job of nameplate marking quick, neat and 
easy with the special Pryor equipment—lInterchange- 
able steel type, logotypes and.an automatic number- 
ing head. Write today for 
the free bulletin No. 16 en- 
titled “Nameplate Marking” 


EDWARD PRYOR & SON LTD. 
BROOM STREET, WILLIAM STREET 


SHEFFIELD, 10 
‘PHONE: SHEFFIELD 23161 (5 LINES) 
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The best lathe 
investment is a 
HARRISON 








* 


We, 


eee FOR ALL ROUND 
PERFORMANCE... 


fast metal removal, fine finish, 





adaptability and best value for 
money you cannot make a better 


choice than the . 


© . J 


arrison 








Swing over Bed ......... 113” 
Swing in gap. ..........0. 183” 
ow SWING LATHE Spindle bored ............ is” 


All-geared headstock 
8 or 16 speeds 





T.S. HARRISON & SONS LIMITED © HECKMONDWIKE © YORKS 
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for work above 
the average... 

















DIE-CASTING TOOLS 


PRESS TOOLS 











TOOLS 
— .. JIGS & FIXTURES BY... 


UNIVERSAL TOOLS LTD 


TRAMWAY PATH, MITCHAM, SURREY. MiTcham 1624 


PLASTIC MOULDS 














INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 





HERE ARE THREE 


particular cleaning problems 
EXAMPLES 








This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 











cleaning crank cases in Leg — employed with this cleaning machine through ona roller conveyor by hand 
line. It is equally capable of cleaning . in this cleaning installation. 
small parts in baskets. for ball bearings. 
Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 


design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 
problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufactured by BRATBY & HINCHLIFFE LTD ‘ SANDFORD STREET - ANCOATS - MANCHESTER 4 
SOLE AGENTS FOR GREAT BRITAIN 


GEO. H. HALES MACHINE TOOL CO. LTD vicroR HOUSE - | BAKER STREET - LONDON W.! 
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Proving 1=2 


In their construction of dust collecting equip- 
ment, Messrs. T. H. & J. Daniels Ltd. find 
that one semi-skilled employee using a 
precision electrically timed stud welder and a 
simple template can fix an average of eight 
studs a minute. 


LXvii 

















Some of the greatest mathematicians of all time have had a shot at it. But every 
so-called successful exposition has revealed a flaw in some part of the reasoning. 
On paper it cannot be done, but in actual practice . . . that’s another story. 

Give us a few minutes of your time, and we of the Crompton Parkinson Stud 
Welding Organisation will demonstrate not only how one can equal two, but, 
in many cases, three or four or even five. Equip an operator with one of our 
precision electrically timed stud welders and compare his output with another 


operator using your present system, and you have the proof. It’s as easy as that. 


THE STUD WELDING ORGANISATION 






(rompton Parkinson 


LIMttTED 


1-3 BRIXTON ROAD - LONDON - S.W.9 - TELEPHONE: RELIANCE 7676 L{CINCA EQUPMEM 





When replying to advertisements please mention the Journal 
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The most practical plant 


for Gleaning METAL PARTS 


PRIOR TO ASSEMBLY, and BEFORE and AFTER’ REPAIRS 










Supplied for washing and drying of Tractor parts, A model ‘A’ machine, washing parts of motor 
Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 


Dawson Metal Parts cleaning machines are supplied for all branches of the engineer- 
ing industry. Their chief characteristics are robustness of design, small number of 
working parts and simplicity of operation. Space only permits the illustration of four 
of the many types of machines built for quick economical washing and drying of 


Metal Parts. 
Sole Distributors 


DRUMMOND - ASQUITH (Sales) LTD., King Edward House, New St., Birmingham 


Telephone—Midland 3431 


Man ufacturers—DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane South, Wood- 
Tel.—Cleckheaton 1080 (5 lines) ford Green, Essex. Tel.—Wanstead 7777 (4 lines) 
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Motor Car Works. 


DE - GREASING 
MACHINES 


grease from small components. 





A ‘junior’ type machine supplied to a Midlands 


A Rotary Drum machine for removing swarf and 


if 













machine wet” 


“Since the production team introduced IRONEDGE, we've had 
no more trouble with cast iron. Production is up and everybody's 
happy. 

When we machined dry, the high duty iron we used was a terror 
on the tools. They lost contour in next to no time and the electric 
motor bzarings were wrecked by a fine, dry dust. The component 
finish wasn't too good either. 

IRONEDGE has stopped all that. Cutting tools now last longer, 
we get remarkable finish when grinding, that destructive dust is 
washed away—and the inspectors are more than satisfied. 

It's economical, too. We're using a 1:25 dilution upwards, and 
the results speak for themselves.” 


Write for Publication S.P.173 which gives full 
details of the Fletcher Miller Cutting Fluids. 


Keep culting with - 
FLETCHER MILLER, 
Cl 








Telephone: HYDE 78! (5 lines) 


ail MWUYUU); TALKING MACHINE SHOP 
Ml 3 


“Cast iron eh? Of course, now we 





Finish grinding an alloy steel roll for a steel strip mill using Waldrich 
Siegen Grinder, Norton 36 ins. dia. x 4 ins. wheel travelling at 
6,505 surface feet /min. and flow of IRONEDGE 1:40 


CUTTING FLUIDS 


C.F. 


FLETCHER MILLER LTD- ALMA MILLS -HYDE-CHESHIRE 
Telegrams: EMULSION, HYDE. 
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No skeletons in the cupboard 


when STEELPACT furniture is keeping production 

















F 7! tidy. Work is kept off the floor and tools are where 


















they can be found without fumbling. This essential 
furniture is adaptable, may be extended into multiple 
units and is available in various forms and sizes. You 


will be surprised how little it costs to be efficient with 


STEELPACT 


WORKSHOP FURNITURE 




















Write for illustrated brochure des- 
cribing :—Permanent, Semi-Portable 
and Mobile Work Benches, Tool 
Stands and Lockers. Inquiries also 
invited for Foremen’s Desks and 
Testing Benches, Erection Trestles 
and other special or non-standard 


workshop furniture. 





TYPE 172 TOOL LOCKER 


TYPE TH TYPE 165 | TYPE 170 TYPE |6l 
WORK BENCH TOOL STAND acolo) Ge Bele .¢3 || TOOL STAND 


FAWCETT PRESTON 


NH furnishers to production 








FAWCETT PRESTON & CO LTD BROMBOROUGH CHESHIRE 


ONE OF THE METAL INDUSTRIES GROUP OF COMPANIES FP2/1/P320 
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Patents applied for. 


RUBERT & Co. 
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Introducing the Feeler 


NEW Gauges 





Every engineer knows the disadvantages of the conventional fan type feeler 
gauges, they are easily dented, tent and torn, especially the thinner gauges, 
and after a very short time lose their accuracy. It is also impossible to 
use gauges thinner than 0°0015”. The new Rubert feeler Gauges represent 
a great improvement because of the following advantages:- 


The feeler blades are freely removable from the holder when the clamp 
is pressed down. 


The same clamp can be used as a pocket clip. 
They can be easily fanned out for selection without damage to the 


The blade can be made to project only to the extent required, thereby 


Both ends can be used according to requirements. 


Step gauges can easily be formed, for instance, by using four 0:001” 
blades making it possible to measure a gap instantly instead of 


2. 
a 
thinner gauges. 
4. It is now possible to use also 0-001” blades. 
‘ avoiding unnecessary bends. 
6. 
¥ 
inserting four different blades. 
8. Replacement blades are inserted immediately. 
9. Any desired combination can be easily obtained. 
10. 


They can be easily cleaned without any screwing, but the necessity 
seldom arises because they are kept fairly clean in the container, 


Can also be used as a good select‘on of shim steel, for packing 
purposes. 
Ask for leaflets. 


LTD. Chapel St. Levenshulme, Manchester. 





Tel: RUSholme 4613 














Specialists 





THE HORSTMANN GEAR CO. LTD. 
NEWBRIDGE WORKS - BATH - ENGLAND 
Telephone: BATH 7241 (3 lines) 


PRECISION 


Horstmann Precision Gauges are noted for their 
accuracy and long life. 


The new patent Caliper Gauge Model 52, embodies 
features which ensure easy handling and rapid but 
accurate gauging. 


It is particularly suitable for shouldered work. 


Send today for descriptive teafict. 
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aisles and we could stack to the cnd bay northlight . . 
Here, let me show vou the annexe... 
He moved like a different man. 


“It’s all works and no space!” 


satd the Works Manager 


H: didn’t look good at all. All the marks of a long spell of strain. “For 


months I’ve been doing the impossible”, he bawled, as we threaded our way through the 
factory. “And because I did it last time they think I can do it again. 
inch of floor space, and now I’m told to find room for a test bench . . 
before he exploded. Gently we told him his worries were at an end. We were from 
Yale. We'd been called in by the management to plan a new scheme for materials handling. 
‘Materials handling? ... 


Not a square 
.” We stopped him 


that’s what I told them six months ago! Clear at least three 
. Well, well. 


” 


Ile had ideas. We had ideas. Together we plotted a 


scheme that gave him just what ite wanted. And, not surprisingly, we pleased the management 


too — when they saw the turn their costs 


would take. 


IS LACK OF SPACE RESTRICTING YOUR ourTpuT? 


Yale’s versatile 


“WORKSAVER” 


is specially suitable 
for smaller plants 


MONG the wide range of Yale handling equipment 
the“ Worksaver ” series of electrictrucks is of special 
interest to factories where restricted space or low-load 


floors have previously made mechanical 
handling impractical. Its small size, light 
weight and extreme ruggedness give big- 
truck advantages with small-truck economy 
and convenience. 

It will lift, move and stack raw materials 
or finished products. It saves time, space 
and manpower. You can ride it or walk 
it. And it will start cutting costs from the 
minute you put it to work. 

The ‘‘ Worksaver”’ is available in five 
basic types : pallet, low-lift platform, high- 
lift platform, fork-lift and tractor. 


YOU GET ALL THESE 
~ ADVANTAGES 
WITH THE “WORKSAVER” 


* Maneuvrable in smail spaces and narrow 
aisles. 

* Light weight with great strength and power 
permit heavy duty work on low-load floors. 

%* Dead man control cuts power and applies 
brakes automatically in emergency. 

* Simple fingertip controls—unskilled staff can 
move, lift and stack with speed and safety. 

%* Low initial cost, low running cost, economical 
maintenance, long life. 


ilk YALE & TOWNE MANUFACTURING COMPANY. MATERIALS HANDLING DIVISION, DEPT. 


When replying 














FORK LIFT 


Lifts, moves and 
stacks over low- 
load floors : saves 
time, space and 
manpower 
Xi wherev er it's 












PLATFORM 


Compact, rugged 
and efficient. Lifts 
and moves still- 
ages with top 








PALLET Buili to stand up to rugged jobs. Lifts and moves 


maximum load pallets with ease and accuracy. 











MATERIALS HANDLING 
EQUIPMENT 


TRACTOR 


A powerful and maneuv- 
rable tractor 
unit to pull 
trailers or 
trailer trains 
with up to 
700 /bs. 
drawbar 
pull. 







MADE IN ENGLAND BY 


YALE 


REGISTERED TRADE MARK 








U.I, WEDNESFIELD, STAFTS. PHONE: WILLENHALL 6390 


to advertisements please mention the Journal 
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oN eS 
. consult the specialists with Keele fe ll your own filtration or 
— 
aa 


el | 


straining problem. For over 25 years Intermit have produced to = 


customers’ own 





requirements for thousands of different applications. 





Illustrations : 

Pipe line strainers in perforated 
metal—Monel, brass, copper, 
stainless steel, etc. Drain plate 
filters—produced with any mesh 
size and in any metal. 





FILTERS - SCREENS - STRAINERS 





INTERMIT LIMITED ~- 37, Bradford Street - Birmingham, 5 * MiDland 3492. 


SMT ITM 2346 





mts your problem? 


Insulation? Protection? Silencing? Sealing? 






Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS ... 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


C77 7771) 


ee 2 
Foi RUBBER & EBONITE 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REDFERN'S RUBBER WORKS LTO - HYDE - CHESHIRE 
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Photograph by courtesy of 
The Associated Ethyl Co. Ltd. 





“BROOMWADE’S” CONTRIBUTION TO THE NEW 
TETRAETHYL LEAD MANUFACTURING PROJECT 


Home and overseas demands for tetraethyl lead have necessitated the building 
of a further two large plants by The Associated Ethyl Co., Ltd. Pictured 
above are three ‘“BROOMWADE’”’ type TSIB air compressors recently 
installed. Each of these machines delivers 490 cubic feet of free air per minute 
at 125 lbs. per square inch pressure. 


“ BROOMWADE ” offers to industry : 


@ Expert technical advice on any compressed air problem. 
@ Complete world-wide after-sales service by works trained personnel. 
@ Early delivery. 


LL {ole ADE. 


Air Compressors & Pneumatic Tools 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 
Telephone: High Wycombe 1630 (I0 lines) Telegrams: ‘‘Broom’’ High Wycombe 








216 SAS 
When replying to advertisements please mention the Journal 
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FOR HIGH-SPEED < 
DRILLING - 
PERMANENT 4 id a 
CONCENTRICITY oe 


eauniiiih suits MARVEL ARCHER ARCHER 








KEYLESS DRILL CHUCK KEYLESS DRILL CHUCK UICK CHANGE DRILL CHUCK 
ON WORKING PARTS Jaws and internal mechanism With tapered nose for small — tools to be changed with one 
fully protected by hardened size drills. Perfectly balanced hand only while machine is running. 
external casing. Self-tightening for precision drilling. Positive drive to collet. Slipping is 
grip—cannot slip. Easy hand impossible. Designed for speed, high- 
release of drills. ste ASK FOR LIST No. 5H/120 power feed and concentricity. 









ARCHER 
SMALL-TOOLS 


FRANK GUYLEE & SON Lop. arcner toot works - MILLHOUSES - SHEFFIELD 8 













ON LAND -IN THE ACR -OW THE SEA 


YY; 
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UNIVERSAL JOINTS 


Are unsurpassed for Efficiency, Power and Endurance 
ME Joints are manufactured under ideal conditions, 
by specially designed single purpose plant. Rigid in- 
spection of components is made after each opera 
tion,and heattreatmentsarescientifically controlled 


¥ i 





‘ME’ PATENT UNIVERSAL *“HOOKES’ TYPE LIGHT 
UNIVERTAL Sour BALL JOINT SERIES UNIVERSAL JOINT 
For less severe duty than Combineshigh loadcarry- Designed for light duty. 
AVAILABLE FOR ALL the ‘Patent’ joint. With- ing capacity, simplicity of Moderate tension and 
TYPES AND SIZES stands some tension or design and utmost reliab- compression loads are 
OF JOINTS compression loads. ifity. 92% —98% efficient allowable. 


(N.P.L. certified). 


THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND 





Tel: ELMBRIDGE 0033/7 ‘Grams.: PRECISION, SURBITON 
Air Ministry Gauge Test House Authority 89755/3/ 
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ever punched a FACT? 


For production control, the accumulation and co-ordination of detailed 
data about materiais and processing demands speed, accuracy. Do it by 
punching. There is no faster or better means of compiling and presenting 
information than that afforded by the Powers-Samas Punched Card System. 


Ask for more information from — 


POWERS-SAMAS 


Powers-Samas Accounting Machines (Sales) Ltd., Powers-Samas House, Holborn Bars, B.C.1. 


When replying to advertisements please mention the Journal 
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[RUSSELL] 


METAL SAWING MACHINES 


The ‘‘Hydrofeed’’ range includes Straight and Angular 
cutting models, ‘‘Automatics,’’ and special Billet 
cutting machines. 
















Patent Interlocking Vices can grip several bars 
and awkward sections. 


Patent Hydraulic Circuit specially designed for 

Sawing. 

Capacities up to 134” diameter or 
24” x 10” R.S.J. 


*‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 





SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades 


S.RUSSELL & SONS LIMITED: LEICESTER* ENGLAND 












CYCLE STANDS 


ABIX Cycle Stands are constructed of steel 
throughout, stove enamelled green. Roof 
sheeting is normally of galvanised corrugated 
sheets. If required, sheeting can be supplied 
in Aluminium, Asbestos or Robertson 
Protected Metal. 

The illustration is of our Type ‘B’ stand with 

12 inch centres, 10 feet long, capacity 20 cycles. 
This type of stand is popular on account of the 


small amount of ground space covered and 
the generous roof cover. 


@ THERE ARE 26 DIFFERENT TYPES 
FROM WHICH TO CHOOSE 
Write for Illustrated Catalogue to: 
(METAL INDUSTRIES) LTD., FACTORY EQUIPMENT SPECIALISTS. 


TAYBRIDGE HOUSE, TAYBRIDGE ROAD, BATTERSEA, LONDON, S.W.II. 
*Phone: BATTERSEA 8666/7 ’Grams: ABIX, BATT., LONDON. 








A QUARTER OF A CENTURY’S EXPERIENCE IN CYCLE STAND MANUFACTURE 
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THE FLEXIBLE 


» FLOWLINK 


UNIVERSAL CHAIN CONVEYOR SYSTEM 


The system that—without occupying any floorspace— 


enables your products to pass from process to process, 


™ 


SQ regardless of floor levels or changes of direction. 
Nee 





> A system, too, that permits of rapid variation to 


suit your changes of layout and extensions. 
FLOWLINK has a high load-to-weight 
ratio, and can provide a vertical rise and 
fall whilst maintaining the load- 
carrying capacity. Economical 


to install and maintain. Built 


GZ 


from precision units. 


Complementary equipment to the 
FLOWLINK: 

FLOWROLL Gravity Conveyor System 
FLOWLINE Belt Conveyor System 


FISHER & LUDLOW LTD MATERIAL PITT IETT: DIVISION 


BORDESLEY WORKS, BIRMINGHAM, 12 Te!: VIC 237! 
Also at London. Manchester. Cardiff. Glasgow. Newcastle-on-Tyne, Bristol, Belfast and Dublin 


When replying to advertisements please mention the Journal 
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For low all round cost 


he MEW 






M.G.12 Cylindrical Grinder 

















SEND FOR DESCRIPTIVE LITERATURE 


MYFORD 
Engineering Co. Ltd. 


NOTTINGHAM 


BEESTON e 





GRINDING MACHINE 
YOUR INVESTIGATION 


% Nitrided Wheel Spindle 


(Removable Unit Type) 


Introducing THE NEW MGI2 CYLINDRICAL 


WHICH IS WORTH 


% Revolving Spindle Workhead 

3% Multi-Speed Electrics 75-730 R.P.M. 

% Internal Grinding Attachment available, etc. 
GRINDING CAPACITY 3” dia. x 12” long 


man £430 


(with multi-speed 
electrics, etc. £493-10-0) 














The Wadkin range of metal 


machines already available 


includes : 


Spar Milling Machines 

Heavy Radial Drilling Machines 
Light Radial Drilling Machines 
Bench Drilling Machines 
Heavy Radial Routers 

Light Radial Routers 

Heavy Fixed Head Routers 
Light Fixed Head Routers 
Light Radial Tappers 

Cut-Off Saws 

Band Sawing Machines 


Spindle Shapers 


Telephone: Leicester 67114 


Wadkin Ltd., Green Lane Works, Leicester. 


Metal 





Wadkin 
have unrivalled experience in the production of 


Non-Ferrous 


Cutting 


Machines 


Telephone: MAYfair 7048-9 


London Office: Brookfield House, 62-64, Brook Street, W.1. 
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tool-bits 


Supplied in squares, flats or rounds 
in 5% and 10% cobalt and 18% 
tungsten grades. Approximately 
60,000 in a wide range of sizes are 


carried in stock 


| 
| 
| 
| 
| 


ARKWELD 
& TRIUMPHWELD 


———— 


butt-welded tools 


These tools are electrically butt- 
welded, hardened and _ ground 
ready for use and machine ground 

on base. Heavy duty tools are 
also available. Approximately 
30,000 tools are continuously 


held in stock. WM JESSOP & SONS LTD J} J] SAVILLE & CO LTD 


—E WORK 


Standard price lists and 
details regularly mailed 


on application. 


a 
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“We'd need a special 
rubber moulding... 


For over a century when a problem 
like that has arisen, men responsible 
for production planning and buying 
have thought at once of P. B. Cow. 
Knowing the vast resources of the 
P. B. Cow organisation were always at 
their service. 

Today, we are proud to offer an 
unparalleled service to every industry. 
A large team of experts, experienced in 
the latest and most up-to-date methods 
of production, is available to solve 
your problem. Experts who will bring 
to the job all the knowledge acquired 
in advising and supplying leading 
companies the world over. 

So whenever you have a problem 
that concerns rubber, write or phone 
for one of our technicians to call. He 
will be fully qualified to help and 
advise you. 


P. B. COW SERVE 
Agriculture 

Dairy 

Motor Car 

Radio 

Television 
Shipbuilding 

Public Utilities 
General Engineering 
Pharmaceutical 


WE SPECIALISE IN: 
Production of 

Rubber to Metal 
bonded parts, Anti- 
vibration and Resilient 
Mountings, Oil Seals, 
Handmade Fabricated 
Parts, Proofed Fabrics 
in Natural or 
Synthetic Rubbers 

for every purpose, and 
Air Buoyancy work 
of all descriptions. 


... get in touch 


with P. B. COW 


RUBBER THAT IS RUBBER 
P. B. Cow & Company Ltd., Rubber Manufacturing 
Specialists for every Industry. Industrial Division : 

70 Streatham High Road, London, S.W.16. 


: Pollards 4481. 
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Now in an up-to-date 


SIXTY-FIFTH EDITION 


The Practical 
Engineer 


Pocket Book 


Edited by N. P. W. MOORE, 
B.Se., A.C.G.1., D.LC., A.M. Inst.F. 





The new Sixty-Fifth Edition of this valuable 
pocket book extends to well over 700 pages. 
It provides the engineer with a wealth 
of ready and useful information which can 
be obtained almost at a glance. 
Machinery Lloyd has said of it: ‘* This 
comprehensive booklet will be of great 
value to all practising engineers” 


From Booksellers 12/6 net 
PITMAN 


Parker Street Kingsway London . W.C,2 








SPURS -SPIRALS- BEVELS 
WORMS 2 WHEELS 


RELIANCE GEAR & ENGINEERING 
CO. (SALFORD) LTD 


A425 SPRINGFIELD 


G 8) LANE 


BlAckfriars 0164 & 
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the 
musician's 
diamond 


In order to ensure the required dimensional 
precision and high finish needed in many 
musical instruments, Diatipt Tools are used 
to finish non-ferrous metal components. 
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VAN MOPPES & SONS (DIAMOND TOOLS) LTD Telephone: Basingstoke 1240 
BASINGSTOKE - HAMPSHIRE - ENGLAND Telegrams: Diatipt Basingstoke 








TRADE MARKS + DIATRU - DIANYF - DIATUF - DIATIPT - DIADUST - DIAFORM 


When replying to advertisements please mention the 


* DIADEX + DIATHREAD - DIATORC 


Journal 
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if its a 
good chisel 


its a 








Bedford cold:chisels are 
available, in. two qualities. 
The ‘Silver Lion’ is a 
carbon steel, general 
purpose tool, sharpened 
by grinding and re-forging 
when necessary. The 
“Golder Lion’ is made 
from special alloy steel 
which can be sharpened 
with a file. The heads 
of all Bedford Chisels 

are left in the soft state 
to prevent chipping and 
both ‘Silver Lion’ and 
‘Golden Lion’ tools are 
made in a wide selection 
of lengths and sizes. 


BEDFORD 


JOHN BEDFORD & SONS LID., 








LION WORKS, SHEFFIELD 


The Institution of Production Engineers Journal 


Pressing- 
A MODERN MANUFACTURING SCIENCE 


These illustrations show the six stages in the 
production of a particular pressing, the number 
of pressing operations being dictated by the thick- 
ness of the material and the depth of the designed 
shape. Simple pressings require only one drawing 
operation after the flat shape has been blanked 
from a sheet. 





Pressing is a process of manufacture which holds 
enormous possibilities for the Designer and the 
Engineer. By means of modern power presses and 
expertly contrived dies parts of simple or complex 
shape can be produced in large or small numbers, at 
a cost, which generally compares favourably with 
other methods of manufacture and is not 
infrequently much lower if a pressing is skilfully 
designed. 





The essence of the process is design. It is open to 
the Designer to use metal of modest thickness 
which by skilful manipulation can be formed into 
a shape through which the forces acting upon a 
component are resolved along the planes of 
maximum resistance. 





The services of an experienced representative are 
at the disposal of any interested Engineer who 
wishes to talk about pressings, and a ‘ design study’ 
torelate the functional and process aspects of design 
will readily be undertaken in order to demon- 
strate the possibilities of the process. 
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An OUTSIZE job 


co meneame 





grinding the ends of a large, 
fabricated steel, rear axle casing. 
Time, per end, approx. 2 minutes 


on a BS. psa Grinding Machine 


The machine is equipped witha mechanical in-feed 


TWO SIZES: attachment and a specially designed outboard support 

No. 4 No. 8 which compensates for the slight angling of the component 

Staannen ah ent gretnt &” te 3” }" to 64” axis which occurs as stock is removed. A universal drive, 
lameter — — 


Capacity for bar grinding te” to 2” }" to 2” linked to the in-feed mechanism and coupled to a 
Pn . tong | . —— vk 

ee ‘pubes — lead-screw inside the support, causes the outer end of the 

Speed of grinding wheel _. .. — 1,270 rpm. 1,180 rpm. 


component to traverse forward. The movement 


Pile. 12 GSA : ; 
Se is equivalent to half the stock removal, so that the 
op ae _ =——_ «= IOhp. 1,455 rpm. \20hp. | 460rpm. ee 
ee . 4 component axis is constantly parallel to the control wheel. 
Floor space occupied .. .. -. — 56°x57” 66x74" 


Both wheels are form trued 


FOR RAPID AND EFFICIENT FINISHING OF TAPER, SHOULDERED, SPECIAL FORM, MULT! DIAMETER AND PLAIN CYLINDRICAL 


B.S.A TOOLS LTD., BIRMINGHAM, LONDON 


LXxxiii 





SOLE AGENTS IN GREAT BRITAIN: BURTON GRIFFITHS & CO, LTD., KITTS GREEN, BIRMINGHAM, 33 
TELEPHONE: STECHFORD 307] 
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on your existing 
milling machine 


DesiGNeD to mount on any 
standard horizontal miller, and some 
types of vertical miller, the CATMUR 
HYDRAULIC DUPLICATOR is a 
highly efficient diesinker and duplic- 
ator, reproducing intricate cavities 


















SPECIFICATION 


Number of spindiespeeds ... . 
Range of spindle speeds 400-3,670 r.p.m. 
Quill diameter (chrome plated) . 3in. 
Quilltravel. .... 
Centre distance spindle/tracer . Iéin. 


in dies, moulds, etc. 


‘ Rapid, fine adjustment for depth of 
cut, spindle mounted on precision 


- + + «Sin. ball bearings in pairs. 





May we supply full details? 











103 LANCASTER ROAD ~- LADBROKE GROVE 


MACHINE TOOL CORPORATION LIMITED 


* LONDON W.Il Phone PARK 9451/2 





Rairbow 








RIVET SPINNING 
MACHINES 


for effortiess silent riveting ! 


Whether it’s a small aluminium 
rivet in a fragile component or a 
large steel stud in a gear box, a ‘ 
TT Rivet Spinner will give it a 
perfectly finished head and im-} 
prove the look of your product. 
The process is quick and efficient— 
and it is equally suitable in 
certain applications for spinning 
over bushes and flanges. Models 
available for Foot or Air Opera- 
tion, with capacity up to jin. 
dia. in steel. We also manufac- 
ture a full range of Rotary 
Vibrating Riveting Hammers. 
We offer our expert advice and 
shall be pleased to demonstrate 
on your samples. 





Contact your usual Machine RS.5. WMD. ein. Cap 
Tool Merchant or:— 


Foot Operated Rivet Spinning 
Machine 

















i) 


TURNER MACHINE TOOLS LTD. 


63-68, PRINCIP STREET BIRMINGHAM 4 














The 


*~PALNUT’ 














Safety Lock _ 


Washers 
THE HEAVIER THE STRAIN 
—THE STRONGER THE GRIP 





Outstanding Advantages: 
(1) Saves costs by ensuring 
higher efficiency in run- 
ning and maintenance. 
Usable on short bolt 
heads 


(2) Easily fitted and removed 
Always _¢ffective, however 
many times used. 

(3) Holds fast no matter how 


prolonged or severe the 
vibration 








The ‘ PALNUT ’ is a lightweight coned disc 
that engages a single screw thread with 
a completely circular grip 

Pressure of nut at points KK brings hori- 
zontal lines HH nearer to nut, increasing 


grip. 

Available in all threads—Standard Hexago 
and small Hexagon Whitworth B.S.F., B.A 
Millimetre Threads, Gas Threads, Simplex 
Threads, etc 


nD 








"Distributed by 


Thos. P, HEADLAND Ltd. 
164-168 Westminster Bridge Road, 
LONDON, S.E.1. 


Telephone: WATerloo 5600. 
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MACHINING TIME 0°8 MINS 
ALL DIMENSIONS AS No! 
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MAX.| 6% | INF | 
'MIN-| 34" | 2" 


OTHER DIMENSIONS AS Nol 
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ARBROATH 


e¢ Automatic Machining Cycle. 

e Mills and centres components, perfectly 
and accurately. 

e Prepares components for work on Lathes, 
or in conjunction with Copying Lathes. 
Ideal for small batches and long produc- 
tion runs. 

e Self centring vices for any diameter. 

e Electro-hydraulic controls. Fast, simple 
operation. 





4) 
OS 
< 
ST 


= i 


MACHINING TIMEO9 MINS 


e All important parts easily accessible. 
e It is possible to supply machines to take 
9 feet between cutters. 


SOLE AGENTS 











5 


<i 


MACHINING TIME | MIN. 


SIDNEY JONES 

















When replying to advertisements please mention the 





LXXXV 


4, Y 





RASER 


SPECIFICATION 


Maximum Diameter ... 64” 


Minimum Diameter ... }’ 
Maximum Length  .,.5’0” 
Minimum Length ... 6%” 


Fast Traverse and Return— 
150 feet per minute. 


Write for leaflet PE. 754 


SIDNEY G. JONES LTD.,8, Balham Hill, London, $.W.12. BATtersea 3246 


Journal 
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SERVICE 
in STEEL 


Recommending the 
most economical and 
suitable steel is but one 


of our services to users. 
Thats why engineer demaa 


KIRKSTALL 
bright steel bars 


Carbon and alloy also fully heat- 
treated to engineering specifications 





KIRKSTALL FORGE ENGINEERING LTD. LEEDS 5 Tel: Horsforth 2821 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 





@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 

@ ARE EASY TO INSTALL 

@ SAVE MAINTENANCE TIME 
AND COST 

@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 

@ ELIMINATE CUMBERSOME 

FLOOR FIXINGS 










Standard Size 
18” x 18”x A” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 





PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON 









From Drawing Office 
to finished product 


jigs 
FIXTURES 
PRESS TOOLS 


and every type 
of Precision 


J16 & YOUU CF Ue | os” 


and high quality 





Also 
RATCHET SPANNERS and a 
complete range of “Leytool” Hand Tools 


Fully A1.D. approved 
Ref. No. 793672,38 


LEYTOOL WORKS, HIGH RD., LEYTON, LONDON, E.10 Leytonstone 5022-4 








THE LATEST LIQUID ABRASION 
PROCESS 


CAPRI HONING 


WRITE FOR LITERATURE 
and 


EQUIPMENT CATALOGUE 





Save money and 
labour 
in finishing 
by using 


THIS HIGH POWER AIRLESS 
VAPOUR BLAST TECHNIQUE 





BRITISH VAPOUR BLAST LTD. 
ROSE HILL, COALBROOKDALE, Nr. IRONBRIDGE, SHROPSHIRE. 


ENGLAND 


PHONE: IRONBRIDGE 326! 
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This container is CHARGEABLE and should be 


RETURNED to Ilford Limited, Ilford, London 





MAKE YOUR NAME STAND OUT 


To attract attention to your name and product—or, 
for that matter, machinery operation instructions, 
charts, dials, meter faces, etc.—you need something 
out of the ordinary. The “Alumilite” process for 
instance, which gives a bright, sealed-in colour on 
aluminium and provides just the colourful attraction 
that is so essential to good business. Durable, anti- 
corrodal, and in a full range of colours, ‘‘Alumilite” 
processed plates for all purposes are available at 
very low cost. 


ALUMILITE ANODISED PLATES 


D ALZAK LIMITED 
TEL: LIBERTY 7641 GRAMS 
ALUMILITED WIMBLE LONDON 


ALUMILITE AN 








PRIORY WORKS, MERTON 


ABBEY, LONDON, S.W./9 I 





LXXxvil 


CHECK 
AND 
DELIVERY 


THE 








AUTHORISED 

GAUGE 
TEST HOUSE 
REF. 5795/52 


“WALL TDi 


thread and plain gauges 
GUARANTEED ACCURATE 
SURFACE FINISH OF PLAIN GAUGES WITHIN ONE MICRO INCH 


TYPE ‘A’ ADJUSTABLE 
THREAD CALIPER GAUGE 
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BIRMINGHAM 7.0 p.m. JANUARY 19th 

The James Watt Memorial Institute, Great Charles Street, 

Birmingham 3. 

“Silver and Electro-Plate, Antique and Modern” by I. Shortt, J.P. 

BIRMINGHAM GRADUATE 7.0 p.m. JANUARY lLith 

The James Watt Memorial Institute, Great Charles Street, 

Birmingham 3. 

ny and the Machine Tool” by N. Stubbs, M.B.E., 
Sc. 

BIRMINGHAM GRADUATE 

Works visit to B.S.A. Tools Ltd. 

COVENTRY 

Church House, Rugby. 

“The Production of Steam Turbines” by D. Liebert and G. 

Haynes. 

COVENTRY GRADUATE 7.15 p.m. JANUARY 5th 

Hare & Squirrel Hotel, Cow Lane, Coventry. 

“Production Panel”—Discussions on some aspects of Production 

Engineering by S. J. Harley, M.I.Mech.E., M.1.Prod.E., 

E. Beaumont, A.M.I.Prod.E., H. Peter Jost, A.M.I.Mech.E., 

A.M.I.Prod.E., E. M. Price, M.1.Prod.E., H. V. Field. 

CORNWALL 7.15 p.m. JANUARY 20th 

The Cornwall Technical College, Trevenson, Pool, Redruth. 

“The Protection of Metal Components against Atmospheric 

Corrosion” by N. R. Laban, B.Sc., A.R.I.C. 

DERBY 7.0 pxm. JANUARY 17th 

College of Art, Green Lane, Derby. 

“Glass Production” by C. E. Stubbs. 

DONCASTER 7.0 p.m. JANUARY IL1th 

The Danum Hotel, Doncaster. 

“Optics Applied to Engineering” by Mark H. Taylor, M.1I.Prod.E. 

DUNDEE JANUARY 13th 

Joint meeting with the Institute of Welding. 

EASTERN COUNTIES 7-30 p.m. JANUARY 14th 

The Diocesan Hall, Tower Street, Ipswich. 

“So you want to be a Manager” by Sir Walter Puckey, 

M.I.Prod.E., F.I.1.A. 

GLASGOW 7.30 p.m. JANUARY 20th 

The Institute of Engineers and Shipbuilders, 39, Elmbank 

Crescent, Glasgow C.2. 

“Shell Moulding” by D. N. Buttrey, M.Sc., A.R.I.C., A.P.I. 

HALIFAX GRADUATE 7.30 pm. JANUARY 19th 

The White Swan Hotel, Halifax. 

* “Production Panel’’—Members’ Questions will be put to a panel 
of experts. Joint Meeting with Halifax Productivity Committee. 
LEICESTER 7.0 p.m. JANUARY 13th 
The Balmoral Room, Bell Hotel, Leicester. 

“The Varied Application of Drilling Mathines in Relation to 
Production” by W. A. Hannaby, A.M.I.Prod.E. 

LINCOLN . 7.30 pam. JANUARY 27th 
The Ruston Club, Unity Square, Lincoln. 

“Industrial Productivity Value-of Work Study to Industry” by 
W. H. Hodgetts, M.I.Prod.E. 


JANUARY 15th 
7.0 p.m. JANUARY 12th 


LIVERPOOL 7.30 p.m. JANUARY 19th 
The Birkenhead Technica! College, Borough Road, Birkenhead. 
“Prevention of Waste’’ by R. M. Evans. 

LIVERPOOL GRADUATE 9.0 am. JANUARY 8th 
Works visit to Messrs. J]. Bibby & Sons Ltd., Gt. Howard Street, 
Liverpool 3. 

LONDON JANUARY 6th 
Works visit to Glacier Metal Co. Ltd., Ealing Road, Alperton. 
LONDON 7.0 p.m. JANUARY 20th 
The Royal Empire Society, Northumberland Avenue, London, 
W.C.2. 

‘Progress of British Watch and Clock Production” by R. Lenoir, 
F.B.H.I. 

LONDON GRADUATE 7.15 p.xm. JANUARY 18th 
The Institution of Production Engineers, 10, Chesterfield Street, 
W.I. 

“The Production Engineer and Economical Use of Technical 
Information” by P. Spear, B.Eng., Grad.I.Prod.E. 

LUTON 7.15 pam. JANUARY 25th 
The Small Assembly Room, Town Hall, Luton. 

“Induction Heating” by Dr. R. H. Barfield, D.Sc., A.M.I.E.E. 
LUTON GRADUATE 7.45 p.m. JANUARY 17th 
The Committee Room, Hatfield Technical College, Roe Green, 
Hatfield. 

Joint Meeting with the Works and Production Engineering 
Department of Hatfield Technical College. 

MANCHESTER 7.15 pam. JANUARY 24th 
Reynolds Hall, Room C.3, College of Technology, Sackville 
Street, Manchester 1. 

“Jet Engines—Basic Principles and Production Problems” by 
C. E. Wurr. 

MANCHESTER GRADUATE 7.15 p.m. JANUARY Ith 
Reynolds Hall, College of Technology, Sackville Street, Man- 
chester. 

*“Centreless Grinding” by T. Smith. 
NORTH EASTERN 

Neville Hall, Newcastle-on-Tyne. 
‘Fundamentals of Machine Tool Design” by C. A. Sparkes, 
M.I.Mech.E., M.I.Prod.E., Assoc.M.C.T. 

NORTH EASTERN GRADUATE 7.0 p.m. JANUARY 1l4th 
Roadway House, 8, Oxford Street, Newcastle-upon-Tyne. 
“Training Within Industry for Supervisors” by H. Williams. 
NORWICH 7.30 p.m. JANUARY 5th 
The Assembly House, Theatre Street, Norwich. 

“Fuel Efficiency in the Factory” by E. J. Tickner, B.Sc., 
A.M.I.Mech.E., M.Inst.F. 

Joint Meeting with the Institute of Cost and Works Accountants. 
NORWICH 7.30 p.m. JANUARY 25th 
The Assembly House, Theatre Street, Norwich. 

“The Work of H.M. Inspectors of Factories’? by H. H. Tranter. 
NORTHERN IRELAND 7.30 p.m. JANUARY 27th 
Lecture Hall, Ulster Farmers Union, 18 Donegall Square East, 
Belfast. 

“Broaching and Broaching Techniques” by A. E. Randall, 


7.0 pam. JANUARY 17th 








NOW AVAILABLE: 





Report of The 1954 Production Conference at Olympia. 


Copies may be obtained from the Secretary, 10, Chesterfield Street, London, W.1., Price £1. 1. 0. 


each, post free. 





NOTTINGHAM 7.0 p.m. JANUARY 5th 
Victoria Station Hotel, Milton Street, Nottingham. 

“The Human Aspect in Production Planning and Control’ by 
B. G. L. Jackman, M.1.Prod.E., A.R.AéS., M.L1LA. 
OXFORD 7.30 p.m. JANUARY Ilth 
The Town Hall Oxford. 
“Maintenance Matters” by G. C. 
M.I.Prod.E., A.M.Inst.N.A. 
PETERBOROUGH 7.30 p.m. JANUARY 12th 
The Angel Hotel, Bridge Street, Peterborough. 

**Valid Incentives” by E. C. Gordon England, F.R.Ae.S., F.1.1.A., 
F.I.N.1., M.1.Prod.E. 


Oram, M.I.Mech.E., 


Joint Meeting with the Peterborough and District Group of 


The Institute of Cost and Works Accountants. 

PRESTON 7.15 p.m. JANUARY 12th 
The Crown Hotel, Market Place, Blackburn. 

“The Shell Moulding Process” by D. N. Buttrey, M.Sc., 
A.R.LC., A.P.I. 

READING 

The Great Western Hotel, Reading. 
“Work Measurement” by Prof. T. U. 
M.1.Prod.E. 
ROCHESTER 
Sun Hotel, Chatham. 

“How the Money Moves in Business” by T. G. 
M.I.Mech.E., M.1I.Prod.E., F.1.1.A. 

SHEFFIELD 6.30 p.m. JANUARY 10th 
The Grand Hotel, Sheffield. 

“The Approach to Work Study” by G. R. Lunt. 

SHEFFIELD GRADUATE 6.30 p.m. JANUARY 24th 
Messrs. Moore & Wright Ltd., Trafalgar Street, Sheffield 1. 
“Jigs and Fixtures” by E. Booth. 

Admission by ticket only, obtainable from the Hon. Secretary.) 
SHREWSBURY 7.30 p.m. JANUARY 26th 
Shrewsbury Technical College, Shrewsbury. 
“Training for Production Engineering’’ by 
M.1.Prod.E. 

SOUTHERN 

Polygon Hotel, Southampton. 
*“Modern Finishing Processes’”” by K. W. Abineri, B.Sc.(Hons.) 
SOUTH ESSEX 7.30 p.m. JANUARY 12th 
The Ilford Bowling Club, Nr. Liford Station, Ilford. 
*“Management” by J. E. Currie. 

SOUTH WALES and 

MONMOUTHSHIRE 7.0 p.m, JANUARY 6th 
The South Wales Institute of Engineers, Park Place, Cardiff. 
“Standardisation in The Process Industries” by E. W. Green- 
smith, B.Sc., A.C.G.1., A.M.I.Mech.E. 
STOKE-ON-TRENT 7.15 psm. JANUARY 2ist 
The Town Hall, Hanley, Stoke-on-Trent. 

“Developments and Applications in the Manufacture of Fibre 
Glass” by J. B. Mitford. 
TEES-SIDE 7.0 p.m. JANUARY 24th 
The Cleveland Scientific Technical Institution, Middlesbrough. 
“Work Study Applied to Maintenance Work” by Dr. H. E. 
North, Ph.D., B.Sc., A.R.I.C., M.Inst.F., A.M.I.Chem.E. 
WESTERN 7-15 p.m. JANUARY 19th 
Westinghouse Brake & Signal Company Ltd., Chippenham. 
“Mechanical Handling and Work Study” by L. J. Harper. 
WESTERN 7-15 ppm. JANUARY 26th 
Beaufort Room, Grand Hotel, Broad Street, Bristol. 
“Prelude to Production” by W. U. Snell, A.F.R.Ae.S., 
A.M.1.Mech.E., M.1.Prod.E. 
WESTERN GRADUATE 7.30 p.m. JANUARY 3rd 
The Grand Hotel, Broad Street, Bristol 1. 
“Rocket Propulsion” by Prof. A. D. Baxter, M.I.Mech.E., 
F.R.Ae.S. 


7.30 p.m. JANUARY 6th 
Matthew, Ph.D., M.Sc., 
7.30 p.m. JANUARY 13th 


Rose, 


E. M. Price, 


7.15 pam. JANUARY 20th 


WESTERN GRADUATE 
The Wheatstone Hall, Glos. 
“Ultrasonic Machining’ by W. Owen-Roberts. 
WEST WALES 7.30 p.m. JANUARY 2ist 
The Central Library, Alexandra Road, Swansea. 
“Production Control” by R. G. Hitchcock, B.Sc., A.M.I.Prod.E. 
WOLVERHAMPTON 7.15 pam. JANUARY 5th 
The Anchor Hotel, Wednesbury. 
“Lock Design and Manufacture” by C. G. Smith. 
WOLVERHAMPTON GRADUATE 9g p.m. JANUARY 22nd 
Works visit to Cincinnati Ltd., Birmingham. 
WOLVERHAMPTON GRADUATE 

7.30 p.m. JANUARY 26th 
The Wolverhampton & Staffordshire Technical College, 
Wulfruna Street, Wolverhampton. 
“Developments in Centreless Grinding Techniques” by Arthur 
Scrivener, M.1.Prod.E. 
WORCESTER 
The Cadena Cafe, Worcester. 
““Production of Jaguar Cars” by J. Silver. 
YORKSHIRE 7.0 pam. JANUARY 10th 
The Hotel Metropole, Leeds. 
“Unusual Products that can be made from Tube” by A. N. 
Attwood, and L. C. Hackett. 


7.30 p.m. JANUARY 27th 


7-30 p.m. JANUARY 26th 


February Ist to 7th, 1955 


CORNWALL 7.15 p.xm. FEBRUARY 2nd 
The Camborne School of Mines, Camborne. 

“British Clock and Watch Production” by A. W. Marshall, 
F.B.H.1. 

HALIFAX 

The George Hotel, Huddersfield. 
“Productivity in Worm Gear Unit Manufacture” by F. J 
Everest, M.Sc., A.C.G.1., D.I.C., M.I.Mech.E., A.M.LE.E. 
A.I.Mar.E., M.1.Prod.E. 

MANCHESTER GRADUATE 7.15 p.m. FEBRUARY Ist 
Reynolds Hall, College of Technology, Sackville Street, Man- 
chester. 

“Powder Metallurgy” by Dr. E. M. Trent, Ph.D., M.Met. 
NOTTINGHAM 7.0 p.m. FEBRUARY 2nd 
Victoria Station Hotel, Milton Street, Nottingham. 

“The Measurement and Significance of Surface Finish” by 
R. E. Reason. ; 
READING 
Transport 
Basingstoke. 
“Practical Application of Production Engineering Research” by 
Dr. D. F. Galloway, B.Sc.(Hons.), M.I.Mech.E., M.I.Prod.E., 
A.M.L.E.E. ; 
SOUTH WALES and 

MONMOUTHSHIRE 7.0 p.m. FEBRUARY 7th 
The South Wales Institute of Engineers, Park Place, Cardiff. 
“Business Visit to Moscow” by Lord Verulam, M.A., F.I.I.A. 
(Illustrated by a film. 

WESTERN GRADUATE 7.30 p.m. FEBRUARY 7th 
The Grand Hotel, Broad Street, Bristol 1. 

Production Brains Trust. 

WOLVERHAMPTON 7.15 p.m. FEBRUARY 2nd 
Wolverhampton & Staffordshire Technical College, Wulfruna 
Street, Wolverhampton. 

“Economics in Production Engineering” by Dr. F. A. Wells, 
Ph.D., B.Sc. 


7.0 p.xm. FEBRUARY Ist 


7.30 p.m. FEBRUARY 3rd 


Equipment Ltd., The Canteen, Worting Road, 
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Small Tool Salesman with technical background required for 
London area of well-known Sheffield Company. Must possess 
unquestionable selling ability. Pension scheme. Age about 30. 
Applications treated in strict confidence, must state experience, 
age, terms expected, to Box No. 997, I.Prod.E., 10 Chesterfield 
Street, London, W.1. 


Time Study Engineer. The North British Rubber Co., Ltd., 
require a Time Study Engineer for their Castle Mills, Edinburgh 
factory. Should have some experience. Good conditions and 
pension scheme. Apply in writing, giving full particulars and 
salary required, to the Office Manager. 


Production Executive required for medium-sized, expanding 
company in Slough, Bucks: The position calls for experience 
in production management; an engineering background and 
qualifications, such as Higher National Certificate in Mechanical 
Engineering, are desirable. The successful applicant will be 
directly responsible to the Production Manager for a major part 
of the production organisation. Company pension scheme. 
Write giving full details to Box 02131, Samson Clark, 57-61 
Mortimer Street, London, W.1. 


Technical Publicity. A young man with an engineering or 
metallurgical background is required in the Publicity Organisa- 
tion of a major aluminium fabricating company to assist in the 
preparation of technical and sales publications and in other 
publicity duties. Applicants should be able to produce evidence 
of their ability and inclination to write. Some artistic ability 
would be an advantage. Salary will depend very much on age 
and experience. Please write in the first instance to Box No. 
998, I.Prod.E., 10 Chesterfield Street, London, W.1. 

Assistant to Production Manager required by Exquisite 
Form Brassiere Co. at their Edmonton factory. Age 22/30. 
Starting salary £400-£700, depending on experience. Sound 
education, common-sense and willingness to work and learn 
essential. Some experience production planning and/or statistics 
and records an advantage. The Company is the largest of its 
kind in the world and offers excellent prospects for promotion in 
this country or overseas. Apply General Manager, g2 White 
Post Lane, Hackney, E.g9. 


Production Manager wanted by light electrical engineering 
firm in Bradford, Yorkshire. 700 employees. To be fully 
responsible for production planning and layout. Time and 
Motion Study and tooling. Please apply in the first instance, 
giving qualifications, age and salary expected, to Box No. 9gq9, 
I.Prod.E., 1o Chesterfield Street, London, W.1. 

Chief Inspector, aged 30/50, for small but expanding engineer- 
ing firm in Walsall. The position is a senior staff appointment 
and entails full responsibility for re-organisation of existing 
inspection procedure. A commencing salary and bonus of 
£750/£850 per annum will be offered. Applicants should give 
fullest particulars of experience and technical qualifications. 
Box No. 1000, I.Prod.E., 10 Chesterfield Street, London, W.1. 
Preduction Engineer required by textile machinery makers in 
Rochdale, Lancs. Knowledge of production control will be a 
big asset. A Ratefixer is also required for the firm’s factory at 
Darwen, Lancs. Opportunity for further advancement to 
suitable applicants. Permanent position with pension schenie. 
Please state fullest particulars of experience and salary required 
to Box No. 1001, I.Prod.E., 10 Chesterfield Street, London, W.1. 
Production Engineer required by member of large group of 
Companies producing food and allied machinery in Yorkshire. 
A fully qualified engineer with several years’ practical experience 
required (H.N.C, or Grad.I.Prod.E.) to advise on technical pro- 
cesses and methods in production of variable components of 
automatic machinery. This is a permanent senior appointment, 
with a Company of long standing which is expanding rapidly. 
Contributory pension fund, excellent prospects. Applications, 
which should state age, education, qualifications and experience, 
and will be treated in the strictest confidence to Box No. 
1002, I.Prod.©., 10 Chesterfield Street, London, W.1. 

Senior Assistant Engineer requir at Sub-Area Headquarters 
at Gloucester. Applicants will be required to assist in the 
development of the Industrial and Commercial utilisation of 


electricity suprlies. Wide experience of electrical development 
is essential. Technical qualifications desirable. Salary £975/ 
£1050 per annum (N.J.B. Grade H.5). Superannuable. Apply 
within fourteen days stating age, experience, present salary and 
position to Mr. D. Holt, Sub-Area Manager, Midlands Electricity 
Board, 126 London Road, Gloucester. A. Stephens, Secretary. 


Estimating and Planning Engineer. Applications are in- 
vited from men with sound knowledge of estimating and process 
planning in the fields of electronic and light mechanical engineer- 
ing. A very interesting position will be offered to the right man 
by a firm of electronic instrument manufacturers in the N.W. 
London Area. No age-limit Salary according to experience. 
Apply with full particulars to Box No. 1003, I.Prod.E., 10 Chester- 
field Street, London, W.1 


Top-Level Production Executive of exceptional experience 
and calibre is required by a progressive group of companies in the 
light engineering field, accepted as one of the most advanced in 
its production methods in Britain today. The post demands 
professional engineering qualifications, practical experience of 
current production techniques, and administrative ability above 
the average. The proposed appointment will entail complete 
responsibility for one of thi p’s manufacturing units employ- 
ing up to 2,000 peopl: Recent experience in the instrument or 
electronic industry would be an advantage. A salary will be 
offered commensurat: ibility up to £5,000 per annum. 
Production executive consider their engineering and 
administrative qualifications equal to this important appointment 
are invited to write in strict confidence (and with the assurance 
of careful consideration 1), to Box No. 1004, 


at tn highest le Vel), 
I.Prod.E., 1c Chesterfield Street, London, W.1. 


Production Methods Engineers re 


iired—experience and 
qualifications should includ 


ju 

apprenticeship, methods study, 
design of tools and special purpose machines and experience of all 
machine shop operations. Experience of process operations, viz. 
polishing, plating heat treatment, etc., an advantage but not 
essential. Applications giving ful! details of age, qualifications, 
and experience should be addressed to the Personnel Manager, 
Rolls-Royce Limited, Hillington, Glasgow, S.W.2. 





Chief Engineer to control press shop, tool room and main- 
tenance of all plant. Sound knowledge of up-to-date 
production methods. Practical tool maker, able to under- 
take design and development of press tools. Must be 
adaptable and energetic with ability to handle labour and 
tackle any job. Salary commensurate with responsibile 
position. Factory S.E. London. Write giving age, qualifica- 
tions, previous experience and present salary. Box No. 1005, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Time Study. An opportunity exists for a young man, 
aged about 25 with some time study experience, to fill an 
important factory position with Jantzen Limited, of Great 
West Road, Brentford, Middlesex, swimwear manufacturers. 
Previous experience in clothing industry useful but not 
e:sential. Work includes timing and costing of new range 
every year, and assisting in the study and installation of 
new methods as they are developed. This will give first 
class training over a number of years for a man having the 
necessary ability to be a factory manager in the future. 
Commencing salary £450-£500. Write to Personnel 


Officer. 





Management Consultants have vacancies for experienced 
industrial engineers and also for production and work study 
engineers to train for management consulting work. Appli- 
cants must have a university degree or equivalent technical 
qualifications and preferably a knowledge of production 
control and operation planning. Applications giving age, 
and details of qualifications and experience to Managing 
Director, Industrial Administration (R and A) Limited, 
Broadmead House, 2! Panton Street, London, S.W.1. 

Senior Production Engineer. A welf known group of 
manufacturers has a vacancy for a Senior Production 
Engineer to take charge of the existing organisation in two 
or three factories. Applicants should have a wide know- 
ledge of method study, work measurement and incentives 








Production Engineer, responsible to the Genera Manager for 
the functions of tool design and manufacture, production methods, 
technical planning and work study, required in South Birming- 
ham area. Applicants must be of Higher National Certificate 
standard and have had good practical experience. Salary up 
to £1,500 per annum. Apply giving details of age, general and 
technical education, qualifications and experience to Box No. 
984, I.Prod.E., 10 Chesterfield Street, London, W.1. 


Work Study Staff required for Gold Mine in the Gold Coast 
Colony. Commencing salary £65 per month; married em- 
ployees receive a separation allowance. Continuous contract 
with twelve months’ tour and three months’ leave. Passage paid 
both ways. Free quarters and medical service. A provident 
fund is in operation. Low income tax. Successful applicants 
will work under the Chief of Study and must be prepared to make 
trips underground in the course of their dutics. Write Box No. 
212, Walter Skinner Limited, 20 Copthall Avenue, London, 
E.C.2. 

Chief of Progress with knowledge of machine loading and pro- 
gressing jobs throughout required for large light engineering shop. 
Five-day week. Good salary to right man. Apply: Sterling 
Engineering Co. Ltd., Rainham Road South, Dagenham, Essex. 
Time Study Engineers required for engineering company, 
covering the manufacture of electrical and mechanical com- 
ponents. Sound knowledge of machine shop practice and 
modern methods necessary. Good salary to right men. Five- 
day week. Staff canteen facilities. Apply: Sterling Engineering 
Co. Ltd., Rainham Road South, Dagenham, Essex. 

Chief Planning Engineer. Expanding Company engaged on 
electronic engineering requires the services of a Chief Planning 
Engineer in charge of process planning and tool design. Uni- 
versity graduate preferred, but ability and experience regarded 
of greatest importance. Within radius of 30 miles of London. 
Permanent pensionable position, with a commencing salary of 
£g00-£1200 p.a. Apply to Box No. 985, I.Prod.E., 10 Chester- 
field Street, London, W.1. 


Production and Planning Engineer. A public company in 
Scotland producing solid fuel heating stoves and cooking 
appliances require the services of a production and planning 
engineer to introduce up-to-date methods of 
production of these appliances. Previous experience in the 
production of solid fuel appliances is not essential but would be 
an advantage. Permanent position and pension scheme. Please 
write stating age, experience and qualifications and positions held. 
Salary will be paid according to experience. Reply to Box No. 
986, I.Prod.E., 10 Chesterfield Street, London, W.1. 


T ry / 
supervise ana 


Chief Draughtsman required for design of sheet metal working 
machinery and to take charge of medium-sized drawing office in 
Central London area. Applicants should have Higher National 
Certificate in Mechanical Engineering or equivalent. State age, 
details of training, posts held (in confidence) and salary required, 
to The Technical Director, F. J. Edwards Ltd., 359 Euston Road, 
London, N.W.1. 

Development Engineer. Old-established light engineering 
Company in N.W. London area require a young man of H.N.C. 
standard for interesting work in small section engaged in the 
design and development of precision mechanisms. Experience 
in production methods and tooling an advantage. Good starting 
salary. Write full details of education, experience, etc., in con- 
fidence to Works Manager, Box No. 987, 1.Prod.E., 10 Chester- 
field Street, London, W.1. 
Young Sales Engineer. Export Group handling compre- 
hensive range of production engineering equipment require 
qualified young sales engineer, preferably single, with sound 
training in workshop practice and all aspects of precision produc- 
tion. Must be prepared to make visits overseas and have right 
temperament. Some languages useful. Box No. 988, I.Prod.E., 
10 Chesterfield Street, London, W.1. 

Production Engineer required for metal window factory 
operating both flow-line production and small batch or jobbing 
work. A sound engineering background is essential, also a 
knowledge oi modern management techniques including work 


study and production planning. Promotion to take full responsi- 
bility for all production matters should follow rapidly for a 
candidate with suitable drive and personality. Apply by letter 
giving full particulars of age, experience, salary required to: 
Managing Director, ““H’’ Department, John Williams & Sons 
(Cardiff) Ltd., East Moors Road, Cardiff. 


Experienced Motion Study Engineer required for work stud 
department in Midland engineering firm. State age, and full 
details of previous xperience to Box No. 989, I.Prod.E., 10 
Chesterfield Street, London, W 

Work Study. Midland engineering firm require several young 
men, who, having served an apprenticeship, and possessing an 
Ordinary National Certificate in Mechanical or Production 
Engineering, would like to train in Work Study. State age, and 
full details of previous experience to Box No. ggo, I.Prod.E., 
10 Chesterfield Street, London, W.1. 





Young Technical Executive with sound knowledge of up-to- 
date methods engineering and ratefixing, required by old- 





established expanding Sheffield company (240 employees 
making specialised but interesting line of tools and light 
machinery. Commencing salary from £700 according t 


qualifications. Box No. gg1, I.Prod.E., 10 Chesterfield Street, 


London, W.1. 


Young Engineer, approximately 30 years, to take control and 


develop new foundry process. Some design experience necessary 
and ability to control labour essential. Company situate 
approximately 20 miles West of London. Applicants should give 


full details of education, past experience and present salary t 
Box L.979, Willing’s, 362 Grays Inn Road, London, W.C.1. 











Assistant General Manager for light engineering works 
Sound theoretical knowledge, high educational standards, prac- 
tical as well as administrative experienc 
essential. Public company with pension scheme offers excellent 
prospects for right applicant. Box No. gga, [.Prod.E., 1 
Chesterfield Street, London, W.1. 


and cost consciousness 


Assistant Production Engineers. Dowty Hydraulic Units 
Ltd., Ashchurch, nr. Tewkesbury, invite applications for | 
as Assistant Production Engineers from Graduates 
Members of not more than 3 rT} 


OSITIONS 


and Associat« 





ars Of age. ihe organisation 1s 
an expanding one and has iteresting and varied programm« 
of new projects. he vacancies are permanent and progressiv 








and offer considerable scope to the right men. Applications 
should be addressed to the Personnel Manager and should state 
previous training, experience and present salary. 


3 Age about 


Works Manager. Batch Precision Engineering. 

40. Strong but tactful personality. First-class qualified engineer 
with proven management record essential. Exceptional salary 
and prospects in expanding well-established S$. London Engineers. 
Box No. 993, I.Prod.E., 10 Chesterfield Street, London, W.1. 


First-class Machine Tool Engineer required as respresentativ: 
to cover West country and South Weles for well-known estab- 
lished company handling high prodyction machine tools. Basic 
knowledge modern machining methods essential, further specif 
training given. commission and expenses. Pension 
«scheme. this vacancy. Send full details 
including age and machine tool experience to Box No. 994, 
I.Prod.E., 10 Chesterfield Street, London, W.1. 


Salary, 


Own staff informed of 


Young Graduate Mechanical Engineer. Jextile Mill 
Accessories manufacturer in mid-Lancashire requires a young 
graduate mechanical \ssistant to the Manager. 
Some production experience desirable. Age limit 35. Salary 
commensurate with qualifications. heme. 
Replies, giving experience and qualifications, should be ad 

to Box No. 995, I.Prod.E., 10 Chesterfield Street, Lond: 


engineer as 


Superannuation 





lressed 


Wt. 





Analytical Chemist required start up new laboratory con- 
trolling medium-size firm’s alloyed ferrous maierial. Capable 
of routine checks and research into heat treat it technique. 
Birmingham area. Reply giving age and full details of career 

All replies treated as 


to date, when free, and s@lary required. 
Box No. 996, I.Prod.E., 10 Chesterfield Street, 





confidential. 


London, W.1. 
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PRODUCTION APPOINTMENTS 


This bulletin is circulated to all members of the Institution monthly as near as possible to the first of the month. 


BULLETIN No. 52 
JANUARY 1955 








Firms or organisations 


wishing to insert notices in the bulletin should communicate with the Secretary at 10 Chesterfield Street, London, W.1. 





a 
The last date for receiving material for insertion in the following month’s bulletin is the 20th of each month. 


The fee for insertion of particulars regarding each appointment is £3 3s. (up to 100 words), 


and over 100 words £5 5s. A standard 


charge of £1 Is. per insertion is made to firms affiliated to the Institution, Technical Colleges, Universities and similar organisations. 
Advertisers are advised that better response is likely if, in addition to essential qualifications, the following information is given:— 


(a) Location of appointment; (6) Status in the organisation and scope of promotion; (c) Salary range and age range. 


are asked to advise the Institution when appointments are filled. 


of replies to Box Nos. 


Advertisers 


The Institution reserves the right to refuse or withdraw any announce- 
ment and also to make any alteration in the wording to ensure conformity with Institution standards. 
appointments should make application in accordance with the terms of notice. 


Members interested in the following 


No correspondence can be undertaken by the Secretary other than the forwardin 
é ig 


All advertisements appearing in this Bulletin are subject to the Notification of Vacancies Order of 1952. 


Designer—Draughtsman with experience in the design ot 
special purpose machines for mass production by automation 
including transfer mechanisms, hydraulically operated units as 
well as press tools. (Presses up to 350 ton capacity.) National 
Certificate (Ordinary or Higher) would be an advantage. 
Substantial salary for really first-rate man—age 30-40. Excellent 
prospects. Staff Pension Scheme. Apply Personnel Depart- 
ment, Box No. 977, 1.Prod.E., 10 Chesterfield Street, London, 
W.1. 

Chief Engineer’s Assistant required for a rapidly expanding 
medium-sized firm in the Luton area. Applicants must have a 
wide experience of manufacturing processes with particular 
emphasis on the production of sheet metal pressings and light 
electro-mechanical assemblies. Preference will be given to 
engineers with an inventive rye capable of carrying out im- 
portant development work. A substantial salary is offered and 
after a suitable probationary period the selected applicant will 
participate in the Company’s non-contributory pension scheme. 
Apply, Chief Engineer, Box No. 978, 1.Prod.E., 10 Chesterfield 
Street, London, W.1 

Production Engineer. A North London factory require the 
services of a Production Engineer with good modern experience 
to take charge of small department producing non-ferrous com- 
ponents. Knowledge of pressing, forming, piercing, blanking 
essential. Some administrative experience an advantage. 
Apply, giving full particulars of training, qualifications and 
experience, to Box No. 979, 1.Prod.E., 10 Chesterfield Street, 
London, W.1. 
First-class Liaison Man. K. & L. Steelfounders & Engineers 
Ltd., Letchworth, in designing and producing large diesel- 
mechanical mobile cranes, have a vacancy for a first-class man 
to act as whole-time liaison between drawing office and engineer- 
ing methods. More than half his time would be spent in the 
D.O., on call for advice as to machine capacity and choice of 
methods, so as to ease and speed methods department work on 
réceiving drawings. Applicants should be over 35, preferably 
from heavy vehicle or similar manufacture, and must be fresh 
from up-to-date batch production in a thoroughly modern works. 
H.N.C. is viewed favourably, but not necessary. Past experience 
of tooling, methods layout and sequence is taken for granted. 
Tact and pleasant personality are essential. Both departments 
would make the right man very welcome; present staff know of 
the vacancy. An excellent salary is envisaged but this would be 
commensurate with age and calibre. Generous pension scheme 
in existence and assistance could be given with housing. 





Planning Engineer. A large firm of communication engineers 
in the London area have a vacancy for a Planning Engineer on 
capacitors. Candidates with or without capacitor experience 
will be considered. Apply stating age, experience and salary 
expected to Box No. g8o0, I.Prod.E., 10 Chesterfield Street, 
London, W.1. 

Work Study Engineer required. Applicants should have had 
training in method study and time study and at least three years 
experience in works applications. Apprenticeship or practical 
machine shop experience essential. Candidates should hold a 
Higher National Certificate. Five-day week with welfare 


facilities and contributory pension scheme. Write stating details 
of experience and present salary to Men’s Employment Officer, 
Guest, Keen & Nettlefolds (Midlands) Ltd., Heath Street, 
Birmingham 18. 


Motion Study Engineer with experience of process charts, 
micromotion photography and chronocyclegraph study required. 
State age, full details of experience and salary expected. Apply 
in writing to Men’s Employment Officer, Guest, Keen & Nettle- 
folds (Midlands) Ltd., Heath Street, Birmingham 18. 


Senior Sales Engineer required as assistant to Sales Manager. 
Must be experienced in technical sales correspondence, estimat- 
ing, and tendering for engine driven equipment. Apply. in 
writing to Russell Newbery & Co. Ltd., Essex Works, Dagen- 
ham, Essex. 


Production Engineer. We have an urgent need for a Produc- 
tion Engineer at our Kilmarnock Factory. The ideal applicant 
will be a young qualified engineer (B.Sc. Eng. or H.N.C.) who 
has had practical as well as theoretical training—preferably as 
an engineering apprentice. He will have an alert and inquiring 


mind which will enable him to investigate methods currently 
used in the manufacture of plain bearings, initiate improvements 
and assist with the development and introduction of new pro- 


650-£800 according to qualifica- 
yrospects and working conditions. 


Commencing sala: 
tions and experience. Good 


cesses. 


A 
' 
t 


Applications to Personnel Manager, Glacier Metal Co. Ltd., 
Kilmarnock. 

Engineers. Progressive posts available for engineers with 
general or specialised experience in all manufacturing activities 
encountered in the engineering industry. Commencing salaries 


in accordance with age, qualifications and experience. Incre- 
ments on merit. ‘Those with suitable ability will be advanced to 
responsible positions in an expanding organisation in the Midland 
area. Duties include visits to engineering firms throughout the 
country. Excellent superannuation scheme. Apply giving full 
details including age, experience, qualifications, salary, ‘etc., to 
Box No. g81, I.Prod.E., 10 Chesterfield Street, London, W.1 


Production Engineer required for factory (Wolverhampton 
area), producing medium-size welded fabrications on batch 
production basis. Applicants should be conversant with modern 


welding techniques and machine shop practice. Responsibility 
would include contro! of the following sections: tool drawing, 
planning and estimating, time and motion study, material and 
production control. This is a difficult job, but for the man 


possessing initiative and drive who is prepared to work hard in a 
rapidly expanding department the scope is wide and progressive. 
All applications will be treated in the strictest confidence and 
should contain fullest details to Persorinel Manager, Box No. 
982, 1.Prod.E., 10 Chesterfield Street, London, W.1 


Production Engineer and Works 
important organisation with interests 
throughout the British Isles and Gommonwealth. Remunera- 
tion is on the highest scale with excellent prospects. Age not 
over 45. Full details of qualifications, posts held and salaries to 
Box No. 983, 1.Prod.E., 10 Chesterfield Street, London, W.1. 


Mechanical Engineer 
Manager required by an 





and must be fully competent to implement defined policy; 
this will require organising ability and the exercise of tact, 
initiative and sound judgement. The appointment which 
is pensionable, is likely to be progressive and rewarding to 
the right man. Preferred age 35-45. Commencing salary 
according to qualifications and experience but £1,200- 
£1,400 is indicative. Applicants, which will be treated 
in strict confidence, should give full details of education? 
training and experience; some indication of salary levels 
already achieved would be useful Write 18X00, Wm. 
Porteous & Co., Glasgow 

Senior Production Engineer is required by progressive 
manufacturers to take charge of methods development, work 
measurement and payment by results in a small group of 
factories. A University degree and organising ‘ability are 
essentials: preference will be given to men with wide 
experience of production engineering who are accustomed to 
employing initiative and judgement in the _ responsible 
implementation of policy. Age 35-45 preferred. Applica: 
tions, giving full details of education, training and appoint- 
ments held should be sent in confidence. Write 18X1, 
Wm. Porteous & Co., Glasgow. 

Methods Engineer required by Sentinel (Shrewsbury) 
Limited, Shrewsbury, to be responsible for the establishment 
and development of a methods engineering Department. 
First class experience of work study and work measurement 
is necessary and the ability to obtain results. The appoint- 
ment is a senior one and a substantial salary will be paid. 
Applicants are requested to write stating age and giving 
full details of education, training, experience and positions 
held with dates to Managing Director, Sentinel (Shrewsbury) 
Limited, Shrewsbury 


EDUCATIONAL APPOINTMENTS 


Denbighshire Technical College, Wrexham. 

Assistant (Grade B) in Mechanical Engineering required 
at the above Colle Candidates should possess a degree or 
equivalent qualification with suitable industrial and/or teaching 


experience. Candidates required to take Workshop Technology 
at Ordinary and Advanced Level with ability to teach extra j 
Welding Science and Technology, Motor Vehicle Technology or 
Workshop Practice. Salary in accordance with Burnham 
(Technical) Scale. Forms of application from Edward Rees, 
Esq., M.A., LL.B., Director of Education, Education Offices, 
Ruthin. 
Brooklands County Technical College, Heath Road, 
Weybridge. 
Assistant in Production Engineering (Grade A or B). 
\pplications are invited for the post of Assistant in Production 
Engineering (Grade A or B The work will be concerned with 
Ordinary National Certificate Courses in Production Engineering 
and the City and Guilds of London Institute Trades Courses 
requirements in allied subjects. It is intended eventually to 
develop the work to Higher National certificate standard. 
Applicants should possess sound technological qualifications 
and good industrial experience. Teaching experience is 
desirable. Preference will be given to those with a knowledge of 
machine tools, jigs and fixtures, metrology, heat treatment and 
welding practice. Salary scale for men: Assistant (B): £525 x 
£25/20—-£820 p.a. Assistant (A): £450x £18—{£725 p.a. Assis- 
tants may receive additions to scale for approved qualifications 
and study. Commencing salary dependent upon previous 
teaching and other approved experience. Duties for this post 
will include some evening teaching. Application forms obtain- 
able on receipt of stamped addressed envelope from the Principal 
to whom they should be returned within 14 days of the appear- 
ance of this advertisement. 


The College of Aeronautics, Cranfield, Bletchley, Bucks. 
Lecturer required in the Department of Aircraft Econo- 
mics and Production, to deal as far as possible with the follow- 
ing subjects: machine tools, aircraft production processes, jig and 
tool design, metrology. Candidates should be graduates inj 
engineering or possess equivalent qualifications and preference 
will be given to those with aircraft tooling experience. Salary 
within range £600 to £1,000 p.a. with superannuation under 
F.S.S.U., and family allowance \pplications giving full details 
of qualifications, etc., and quoting the names of three referees 
should be addressed to the Recorder, The College of Aeronautics, 
Cranfield, Bletchley, Bucks. Further particulars available. 
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